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uJ^oJI AjdJUlo 


3 l_ n<j tilliS (JjjJ (jSJj 4L-l^tj]l ^JA i JA UJ^ 

Ia1li 9 jajljtil Ajjj$-a> (JA (jial^o <j£l j 4 AjujjAaII 

^JC, 1 g * a j ^ 1 m! VN. L "* \fL 1 1 >-> L* \ ^-V i^jVI UJjAJjl La£ IbjI ^jLlSI jajJp 

3 jJI ^JLjlII ^ij Lil J) jL-ajIVl cIluoajIj 4 Li^ 

A1a$a J5 3 j&£li jpSI a! j^->^ Jl jp^ < aLjpu 'M 

. (jjaJ^*Jl JJ^ ^ H 3° AjaLmJ 3*J jl A£jjA-aj 

ik-S/ ( 4ii ^=fcJ! ^ AjJlASc.^ 111 4<jj^lS*Ji Ajc£^J ^aJlC- IbSxA J 

l iaM jlill Uli^c J ^jjj.i.^ull J jx3j jUjjt 3° jJUj Lq£ A_a3 aLLJ 

^jujLj Aji ^A IbA ^3 ^jujLujVI t - jjjuill » AjjjbII ^LjjuJi j 

4ilSdll qa \ IloB tjjji ^a^l*Ji I J^JJj 

(jC* 43 ^ ' <—3^ JU4, *j 3^ Ba> JJ V Aji jac- . A-ol*JI 

.fJJI (jc- 3° ^j^l AiliJi 3J tAilSulI 

^Ltil (JjLn* ^*>>J 3 3j IbI S-^£JI Iba ^T-xlaJ 

Aj£3j ^jU" Sbi Vj LiiSj !)Lac ^__jtj£Ji Ibaj .a dlt l^a Loj 

4 jjj^lj ^BlaJI 3j^l U^V 3^ U J& uV A-alc* AiUSj 

# 3 " >^ 3^1 
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dlli JSIj ^)Jj£ ^uo l* iMin J3 uliJS Ijj 

.^ftlxll (^^au C-ljjifill J U-lLuJU jSM tilkllj tlj^^ljjall 

.AjjoiLjjVI AjjLg ^gA (jli (JjJaSulI ^kJI jjLoJ ^A C jljjJalj^ll dulS lijj 

^gJuli ^al*JI jSfill jLoi-oj AjjujLujSM dilil AiSV 1 ^a) 

J^O jjjjoijai^JJ -kjjl V Aii ^lc,Jaull C n jujI AJ 

AjjLudj'y 1 j Auiujtlll ^t-«^Li3l 4*^ o-A 

* 

\j3_jJaj Ai-lll j A j% t^nll ^JUJI dsl JtAJljz dluajlcj dj^-i-salc 

^1*11 4<JljL£ jUl gUn^^H J 4^C*LaJI^ AjlJjII J 4 UjIj J3lA-(a3lj 

l$jl J>A j I^jIc-jLujOJ Sjjj£i AjjLudjj djl^laLo Aj! 4,\unV*i ^Lj A3jjl>q 

.A^ollaAllj AliJaAlI IgjLojlj 

c_iaj x^aaJI Jai^l <jS/ (jl AjjJafl]! a JA ^5 ^gjutaT^l 

^auujlSjl jL C-La^ll ^^Ic- l^^jV ct .Aj^jujjLoJ V 4^11j ^ LftJ ^1x11 

iAj^juajLoJ lxaj tl^-uuaj AjjliJt dll 4 'I <_pa*j 

* # tff 

. 1 xj]a& A uuillj (JjSauj otaj^l I^A ^ Lj^^. "u! j 





(JjfLiJ tAjulj Ajlj&j Aj^j ^JJJ Ajalftjij dj'iLjJbLj 

S$l jIj 4 cJjj-oji uj^J 

^gJljlj Liajlj 4^gJUxx Jc. ^LIS Aj^jLk ^jjjLlo SJjio dil^ljial J 
4^a^A*Jl ^jJal (jlnaM Jj dj^Lil (j^VlIj l^JC-LilaJ 

.Aij^at^ll ^ UJ^ 

uLJ>^fl 
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jjjga. I Aa jl ^JC. ^Juc. dulj La^lic- 

-ia <wi3^xll (jl^j iLiU^il ^pljLj *LjjI u^ 1 cr^ 

^a AjUj^J (JSJ (jljjaJl djl^ ^ b£]j 4 AJI ^Afci 4 j-lli 

jl A-al JSj 4Ai^)XAllj ^j^IaJj ^Bj ^3 ^aLuu ^a^l*JI (J^ (^1 

jlioiVl duaill <jl Lqj !?I^Jlq ^jj! lJjcA (jl p—Ojli ^AjLoALoui <1 -iL 
aJj-} ^ t/itnVi (^A]| ^AlU *Aj^)jJ tilL^ 

t * f 

<J^.I /j^o I UJ^atJUjfl L-jljSJt Aa^JPU ^Ic jUil ^Il2k 4 ^j-ojjlj djlsc^La. 

£ 

AjJjjJl jjjj 4^4^ JjaS-JI AllLolVl 4c_jlj£j| <—iljx ^aA W 

ioAiAaJl aJLocAj 4d^jj£]| A u-^LLo (JW-^ ^ja C_ij^)a-Allj t^AjoiVl 

^jlstJ 4-j^ajua^all ^)J£> (Jj^ S^la> 1^ i& c naM Axl^JI 

^1 JjLli jb ^ t^l^l ^jJI olil ^ s-ia.j c?ilt ‘lP 3 ^' 

4 Ajjlc* ^ te. Al^k^l jflm JL» itS m>j Cj^3i5 A^jVI l^iSal^ ^ n% i<a 
.^*jo to^Sall ujAjLc- 

Ajllcu 4 A -1 a 1»-H Aij*>iJl ^ja Ajj^j La (JSj ^c. Jj lJjS1\ Lal 
4 £Jaa 11 L-i^jll £juAjjJI ^JL*J1 IAa (^UVij <jl JlJ^)J <j^a JSJ ^jila ^jjjLujI 

^lllll cIjIaaIj 4^'lju'^lj ^uflljoll AaU^aj 4^.LaL«Jl L_J,C-llbQj ^^aA ^jju 
J^sl I ^Ujtia .tilli jt IAa jI^. ^ic j^AjJall £^.jjj 4^ ^|4*AI jIa^JiVIj 
UJ^LujVI iiUA 4. # ^ I L-ijlaJI Ualj .IAa (JSj (3^4 

L_jjiujl 4<j|j^ A lin^u AjtL 4^I1 aa11 J^jJI 4^kdllLaJl ^JjdLoilt 3^^ 
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jl U*J V (^Lll AjlI ^ja J£l 4 jL^all j ^ojl 

AjjiUl j A_1 a1xJI 4 \\A l>»^ (J£j I-^£Aj . jl S^jAlJa jl 

S^)Sa]I dLA £^a (jjUl CjI^oJ <j^a jl^J V ^4^>-a C-tTkj e-LjaS 4 AjC.I^jVIJ 

c ^ * * c 

4c_il^-<ajVI djJjl lil tLLal : ^jjoisj La ILaj .LU/u J j LuSjjj ^LUL t^lfc jl 

" ^ # { 

.?ci!3 <5k (J-a*J! ILa <jl ^laau djjJ 4^5 ^a.1 jLjl Jc 


J 4-ilja]l LjUjI Jl 4_filj^all ILa ^ xvj,^l JL1 Xjujj jja^] ^g-ij] 

.4 axL j^3 iAi^ua L-JUa (J£J iAjjj Jj ^Ac-LI 1 jL >jj 40 jjj^ ^ 

jl c 'tl jatjSI (J^l (jx Jl*JI ^j-a (j^utiJI £3J (JUajI 

> 

^Jj 4^a. jAj l 3J^ c5^1l cilILj 4-lLk ^Lll 1-^-3 .^jjLudjyi JL^aJ 

<jl ^jjji Wj ^3 JjLaj < jyA_5 ^jUa^joill l^C-^-a SJUjoij 4 jjUuu]l 

c- J* CjliLiuSVt j jSiJi ^cjjL Vj^jIa ^)Lu J ^ djliLiuSVl ^cjjL 

toiV» Aj^U ^ iAl IjIjU vj U^ 1 1 La 4<JVI CjLaj 4 jiaJL 

JaJ Aj\ ^ju . J£lj ILa JaJ L&J • C5 jua ^^ CjI jjL LaJj 

jVj! 4^aAjVjlj ^a£jVjlj JaJ 4 ^}juu]I UuS Lag^a Lulc 4JLa.j 

.4_J^)*JI (JSJ 4JJJJUJJ 4Lu^Lj 4Lo*JjJaj 4 LjjIa. 

JS55 C * £ * 

u^iii (jjjl L*J dj ^aj ^Lll ^jL IJ ^a-La duS LuS U_uS LaJuC 

duSj ^EJu^aJ <jl Jjjp ILLa Jl>L aj U^J 4 ^J^J 

Jaio]l (JiiJji : CilSaa 4 Jaio]| y~&C. ^jl£ 1^1j ! Uo^_a J\ LmJa : V—u^l 

djjJ JjVl 4—jlJaaJl -Xlaj .L^jljjaJ! dila.43 4 ^jI ^jlj LjC< ^ u^iV 
ILa ujfljL^a JjI ^1 JJ .<iUL J LuojJ J JjujI j j ^jLI cJ» jjuj JjI 
& J-a AjS (Jaa (J£a L *f'& ^ jLa. Sj4juaa LK LajJ c^llLajJ c_jLS]1 

^jl£ ILj .^-Iba]! 4 _jUJ Ig \y} £ja djliLiu^lj AjJj^fcinftlL 


^jlSU 4^_i. j^ll 4_ij^)x]1 A 9 jlnll /jl (.** i-.’iaj 43j S^Lill a4A ' —Sil^oll ^4aluil 

.^jUl a jL*j 4JI jUlu-j uillj (_yax i J! 4 ■>' 'M 
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C \ Lrtj] 5-ljLo I^juaij JU3LJ V £tJ JjJl 

i jjj£]| Ja*JI IjlA j»!ial aJC-lj]l t-'UJ^UI OJA .jliJtflj iVjVl 

^*j ^jj^imJlj ^jlaJI <jj£ll 4ju>li 4 41* ljj*-i] ^J^>U 4il£ 

* s * 

^3 wijtjj il^ic- l^xo^j .43^aua]l 4 o* 1 cl^ 44 jLi£JIj aci jiSt 

(jj jl UJIj Jjla* <JaC ^3 ctaJ J)j .4xtj£Sj a^*JI ^JjSLolo 

... jjS jlll J j lul *Lai 



li 




1 


£ ^ 

.Aj j j aLjS 4Ajjj 4 cLoj tAjjj AiUa 4jyXa jy^o 4 C^J^ 

yjuiu «SjiSI» djLo y-& AidjyLall Aix-a]| .Sy.ill ^Jlc.. Ijj ypJ 

^1 <(^L^aJI _ jjull) yj£]l J\ 4(^1) y Jj 

,( t \M J uu.) 

4y;UafcyljdJ iyjjjl^aA tyJJjLjy^S 61 JSJI .Sjill AJmJ yjl-il^d y^J 

JS L-lfui yC- S jill yiilfiLlll L-ipj : U] yyljL ynpylj;pJl 

4ylj]| 4&L&1I t A^Uln^a^/l jl 4-ijaiisJI 4ayjj£S jl Sjoit^all 4clijlyaJI 

yjjLLo djjjyjG l^lo JSJ 1 1 n% 4*i_i.i]l 4jyJ! 4ybjSfl 4*1 j$Jl 

* 

«^yju^aJI» jUMftiil u-d§ 4 Aj 1^J1 ya j lil Syill .^lUl £*l^La ^A ajill 
.AJu-u ya yJiSfy ^ 3 *^ Sy^It ^«yfl yla tiiSi £_4j .^JIaII 

^A &jxk s £\ d Ia j 4Cjl jyL y-4j djljjyp. Aj j^o SjLolI 

QA JuV Ajji — S L—ul£ La^j - 4ib^A jl A j' >aU d-ll ji yx i" *• 

d Ia .SjLa Aji y* ^lyC yJjSul CjUjypJl jl tlilyill lIjI yLA-a lIjI yLLa 
4yylll ^lyall (Jj SjLaII y^jlj^n^ (JS yC- aJjjjuu* Ajyy^i’u il ljLuaII 

4yjylt 4 AJjAD) 4djLuftll iA^jlyll 
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<j£-aJ La Jua \ ^jjjLLo Jc. 4-L-<al LuA IIaIIc (J» %J La <j£ 

if 

Alx ^jJSUJ cilli ^lxj . ^3 ^ALiLa^UI 4-ilc ^13aj t Lj jfLuj j^)fL-a 

iA^jLudjVt (jt Ljajt ^Lu Jllj . ^JJ^joUlU (jjll AjIjjJ ^)juoC. £jjAj]I <jJ 1I 
(jlill |jj .Aijo^a S^Sa <jVI Laj J^jjaU 4 _Ajuj AjL^vIjj (jjall 

.^4-11 g yW'j A ^HaJl j 4^^]! ^j-a 4 _Luj 4jLq!l/Ijj 

^cumiaA AluaD Jj 3 Aluu 400 ii* 4 <aj) j *j ci)jJal Jp 

Jc Juxj ial J^aj3 <jl£ ^(jLjJI JalJjui JlIjlj (jl£ 1 a\\\ 

.lal l^j^juLa (jjfL (jl L ; : >J cj^ (jLuaJ^H I^A *4 ajI il Ja! 

33 iJjtalLs (Ja! Jj*aj3 ^jl£ .Aiuj^lail La£ ^uaLJI <jl ^1 

^3 Cj)jJ AjjSa djLoJl (J jtiuall 3 jjuJ 1 J-iS 4 juuj 400 3i« t» ftui 

4jc* La jl AlarvvLa Jc. 4 jIa^)J 3aJ& 1 .^)j3 J 4^aj|j AS j3k 

.*Ulj j-a^JI l-ajl^ _ £ 

(J^i ^>j .4 U?wC> (JSjulJ Jajjj ^aaJl <jl£ idisj tilli 

.lluia Ijjjuj L-iliiill pLail i La «ikLa ^Lail ^3 4 n v* 11 4 

^j-a <jj£-a ^ 4-Ll j 3 ^ajJ J&C.I i^Lali J j-oaJl (J^JJ j 

^jC Ig-La o3aJ J (Jj)*jj 4<liajt]l (jC. IgJL-afijlj 4^jl ^^a3l 4jjjJL^i,.l»JI 

•C£jA J ^ASkVI (jjM I^A 4j£ 4 jLianl eLall J (Jilijjj 

* * * 

JjOC'L £4 Jj 4jjLa ^.l^^.l ^j-a Lj£^a 4 I 3 J AjujAj t^-Lall (jl C—L^J 

tAS^a^all 0 jail lij ^A La .l^jlS^)^.j ^aaJl (jJjLuiJjt Jj£j ^jl£ <j| 

Jj—judll l3A LI^a.j V-ia^lS^VI Jl $.Lal! ^C-3 lJ dljlS ^jll 

|3^A — dlljill jL t^Sj^a 4 7 n>j JaljSj-ajJ <jl£ 4 ^jujLujVI 

d^lolaII o La oLa J j 4 ^I^clLujL AjjLJI 

* 

_ el JJ (jl£ Lal laola _ A£^aJI z'-Jb (JajlaJI jj ^j\\ ^Jb AjjI_jjoi*JI 
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o^Lall Ajjjj^ajaJI CuU j^aW ^^A Lj| jAJI d^A " Al AjjouIL ♦UjI jJoC ^jj ljuIS 
(jl ^£1 *^C 5 ^ (JSJ AjjLfrlfl dUjlL&ll I^jI <Lli jjc, ^j 

^i]Vu>n ^$.9 (djUic. Al tg a>i»j .AIiLllo Jjllj d (JlSuiL ^A 

Ajuala. D jj J£ . A-JaJa I^jJoajj ALjia 1 g > >i» J t AjjjU Ig xia 3 LJ 4 (jllajj d »3 


. AifcA. ^ l^jlji J jlpcU Ailj^ajL^aau 4 i»Avi tAillk-a o^Lo 


^ I«}SLa ii]jauuj 4 Aa*jIj 


CjI£ 




O 


ill 


d^A J 


)Ijj 


oJA .A^dajla jjc j AjjIjjuoC. ^A d)l£jaJI oAA 4pUjaa]| CjIcIjB 

. l$u ^^iuuiauj ^ jiJ djl jj 4AijL*a-oj ja-V Ci9j 4 AguUll diljjlll 
■WT: j diljil! d Ia ^Vn jl ^Jl 4UUa.l tAjjill CjLoL-aj]| oJA JjSj 

jl Aij£xx> jj£j c ^jJ! tdij Aj^alik. 4l$jjJ Loj9 ^ jIjjj j! tl^jjj Loj 9 iajl jjjj 

j| AijLoJI d^LJl jj£j L5 H]| ^ 4a jUkjJI AjjljLaH fiiA j .Ajiajiw 

JaAS CjIjaII ^jcl Vj . c" t,V\lj 1 fl ^ j\ Jal j9 jAp CjIjJJU £-Loa> ,4 

I^A 4^JU .^IjB j-a lg-Lo £ ja. ^9 Ajj^tt D^UolI jj£ ^icl 1 fc^jl j£L!j 

# # 

AjaLoj lij ljll*J jill qa ^^A ajLall jjjUuI ILlL 4^Ja-wa 

jjJj CjUj jj£]J j-aj djill aJjS JS ^uJaJ d! jj jx Ajj^o Igjj .Djil! 

S* i£ ^ 

djS jjjj£ll aji dul£ lij AjI jSijJj .£1 >11 ^1 ^Ljaill J*joUj 


DjS ^9 (JsluIuij l$Jja> JjJj aUI djljjjjSJyi jlfi J jlo Ia j-IaB 

UJ^Jj' Lpl O^jL? (>) ^ UJ^» La J^ u^aj 

4(jIajVl tdul 4 UI (jl 413] djLftll .(^jjjJjU jc 100 

d^A ^j9 jj L5^ ASjaJIJ 4^1 j9 LuAjujI p j1ax 

U^j .a£^ 1! J ...Jaili jl£ AjI^II J .^1 jill bu A£jUli IjJj t 3jUI 

Ia» tsir (jl (jS-«J t A j* 1 mi. .J c_s jj)a J l^jli ‘^"IjS (j<« AjjS^a AjjlaJl ajLaJI 


** f * 

Aajjjjoj lUIj£ («Lau i—iulc j IgMuii Ajj^C. Ajjj£ LeLuiSI (^IIa i Ia«jl 

JJI SjU (> CjIjJ UjUU Jfti l^aliS UU 4^>l JjjuJ U^ j 
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(La ^3 AjI (j| ^jfLaJ tilL (JaJ <ja jtt> La (jSJj . lg-3^)JU 

S^SjjLa dijl£ (^jf^l sLjaaJl S^La (J£ (<jj£JI S^La <jl (SAjxj (jLajl Aja 
Aj^jjJj SaVj ^ InsTil SLaJ CjAAaj ^j ^jjaII (jJj ( ^> y AJafij ^3 

AjajuA di^LaJl cAIL $LjI (<jj£]l ^ jJI (JJ^J SaIaII 

- ^a!axJI jL^ijVI 

( A^ljJJ (S^^3t-La]i Ig^nLij 1^-^.jLajj (£>AA SaIaII dllS^)^ 

^>ixj aAA CjIjaII A£^)^.j .lJ»2jj ^jjA CjIjaII (Aj^L^ 

(Jljjo ^jjSj LaAic. .Sjl^JI A^.jA jA jjaa ^jujL AjjA^JI ^>JI 
JJ^I Ala jL^alklj .AjAI*J| AllaJl /j-a jj£l titljA J <il]A ^^AjlaS 

AIa e^jud (JS 1-flAdSu a nl <JlSM ^Ic. Jaljfl^ajA ^3 (AAjuj ^iJI <ja 

- ^lxaaJl f-1 ^jljju>u]| ^a AAjuj ^^ill {Jr* ^JJ^I 

^ jin jjs ^Jxui ji 

(Ijjj£ l^laJ (^aSH ijAl (SaIaJI AjALa Jjjuaij /j-a ^A^aaII IAA 

Loj (jSJj (jjLjfLll ^IIlj Ljajlj (^Ljj t_ijjudLa (jjSjjI &Lijj 

A^^lj a c-^juj A itfYifl 11 <jL 1».iiflA AjI 

ajI jjS Aas (^«?a_ui^JIj LaJlc t jSj Ia] La <Ja.:u a^I V» : Auaj I 

^J^LiaJL^ JjjaaII ^ jui.yig 11 aISJu aJ 1 ^Aa (djl j^i /ja ^ I ^ji Ajuia^, A^jJ 

^1 AjI Vj (CjIjA]L ,jajJ (j^L^L (jlS IaJ Aj! ( j±\ L5 i*^aJ .^!AjjLEl-a A>jL 

• djlc ''W L-llS jSj 

aLjj^L jA (JIL LaS (^IajujjI . ijJ^L <iL=k 

A h^^Lall ^a>j A-iaLlII ASj jiJl ^Jllo jAj (^LixJl ^ -Ibo ^A . 
jA jL^iiAL .AjSj jjalliAlI jSIllo jAj (Ljajl A 

(QjS>Lj AjaI* (jl£ . ^AaII ^Aa*Jl ^ I jSa AjI] <jl£j (jjLa. £• Ajaj 
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(jC- jJjS-ujVI itljujt (jlSj 4-LljLul .Ibal**) JAa.S/1 I^Aj 

* s % « 

JSj l-Lalc. J1A9 tL_fl]jx]l IJA ^C' jSlaJjbri La£ tt-iSAj .l^JLak 

(Jjl juix11 j LAjJaflJ) ^j^la LS^ (j]i J .AjlIIj I jl^)jJal l. Uuij 

^^A c!ijI£ AoaIkJI 

44^ c> jjis AiSj tCjij>g ‘uiiij «wujudi ^ ^Jaiijui 

Somnambules ^jj^jj-uJI jj jl c_£& » gn > n c&A 

J>la. l$jc 4jil£ 4lai^ ^A jlajuijl *Ljjja» I (1965) 

U^J (^IS .«oJi^lj Sjj»^ S^£a jl 4-i^lj w-^lj <—jl*asi f lc 

.^Jxua 

(jj£>ta <a1*-a 1 Ailta^a .Aajlj |jj IjSa 

I^jlc.l^jj La (j£Jj . ^Laj.} Lajt5 (jjfL ^llSj ^2^ jAj) 

U3S ^yalj^ (^ill (J^juJIj S.iLa]| £j ±J 1 j^aJ (jl tj/jl (_pa9^) 

^^lillj jjjsull V SjLiaII Sjjaj^oII cl^>S/l 

£ *S s* 

-Jjj -A ilSJi (JSLiol iiljLiuj bUj I^jjj Lojs ^jL-aju 

S^)-^ (jj£j U 1 <JjuJ-liA JISjilj j)iLaJ L .4j]£juijUl 

Al j (jt£ ?(JSjul^U 1 (jx lJjiC' .iljJ (jl jSJill <jfLaJ cJuS ?<3^L^a-all 

. jLaJluM 

(j-a Al jfLo ojLaJI (jl !t **^ jjal jpC>VI j^a AajIj 4x* ^ 

^1 jill jjJa^-a I Jflll (jLLa (j-o <^JliA (jiulfl ^JWIjj S^^jolo S-iLa 

. ILa llajj Lojjj (jJjLo*JI (jj^ll 4jl-iJ LS^ (jLb^Vl (jijji 


frljjjliSlj C- ij*J Ls ^>iC I^A U-ajJ ^ V) UI* 3 2^1^ ^ liA j)! jll 

.Ua^lJI 
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A *U\4 ^_1] AjmO^ AjJaj j]-huj J ( ^Jljj I^j^.1 

J * j ( JjjoOjuJI LjJ jjp S^OAjU d AjjLo JJ AjjJLc ^A J LLjjAJjSI 

.•UI 4^jVl 4*1J#i 4 JjJl ^A ^fc-fiaU& Aju J A-^J^ SjUI 

t A—sujVl Aj—jujLmiS/I <J1j1j_UI Jaaul AjujSfl jjuaLaJI aJA 

fjl_xJl (J— xC> A_jl cJa_uaj IjSAj .AjJaJlj L-ilisJl 4dJj^JI tSjIjaJl 

; ^L LoS jIilaII ac. a a jc-1 uiaj| ^Ljjji]! 

jl_j = il_i^. + Sjl^p. 

*'j* = AjjLj + ajlja. 

*L —c — Aj Jaj + dJj^)j 

tLjsul <jSJj 

t 

4. flU> = <jJa jl + jb 
AjJaj = C-l^A + *Lo 
S .3 jjj = + *Le 


JJ AjjII A J*\j elu Jj <iaJjuAj iAfljiL 4 A£jujIaLq A^jhiafl oLfc jAjj 

.AjJal^ LIS l jSlJ 4 aSjuiI -* Igjj ^kj 


S-^U S jifl 

LjSj ( Ja]L .<IjI JJI Jj J^. Jxm>J ^aJSj J Lo 

Aa*^ajjUI Aj Jaili ! jL^a .igp. J . IgjbjSj jJlL Q*i* jtl (jlS 

LjIJJI AjJoj ^jLjoiJ jJjjui J JJC. .AjujSH j*-aL*JI Aj Ja: dulS 

jll AjjLoj Jl J AjjjLH 4AjSJ jjISJI AjuuiSlI e_fl5 j^o jA q j J d^C- (JCila. 
. j^pJL jJfldllj J Jail AjJc. <IjUa diaj J (jji CjI jill AjJaj lIuU 

^jL A-Lij j-c CjIj^II lIuIS ijjSLIL ?CjI JdL AjuluSJI AiDlc Lo 
AjuluSII ^jiaaJ J LaJaio jl£j 4L*5lj LLuajJ Ajudij ^<^1 4.LI J^ui 
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L-AJjullt . t£l]3 ^JA (JaC-I U 1 * 3 -^ 33 ^ l-i^J JujV 1 L-JJjuJI (jfllj . Aa^3 

AjtL Ajajou Loj Eucharistie 41 aj3 o jAA ^j ‘lW 

.Transsubstantiation .^-^1) JjjuJI ^ J] (jLjjaII aJI* 1J cijl*Ji 
<,UjI» ji JjajVI t jSul ?IaIaJ <il]3 I31 a 

fgJjljj AjJaii 4^)£Lillj AasJ! JjJjp Asuj 4 JfaJ! ^juaaII JjjuJi 3^.1 4ftxU) 

e * * 

f$Jjlj Jh\ J$ JO) (jl ^XJj IjjS Jjljj fJ .^^AJUlSk ^JA I3A ! )j3^. A_±A 

c>° <jw J c-klLaaJI f 3 13a :^J JIS j Uja^ a!a I dLI 

.«^! 

Iduj AjuluSJI jlj^S JjUoj (J 4 A «uUJ^l 

_ 4 QjQ-v j LsJIa Aj^sIaJ ^3ll ^JjuIaII JjjhJl fJj j^n> l I^g3 4^AjuLLi£JI ^3 

AjauiSJl^ ».. A * hYt^ JSl ^jA fLui tllijl 131 4^A jjlSit 
ujIjSJI aIa.ja1I o3a jjuaijj I3 a ^jc. diiijj tAjiijllijjjj^Jt 

JU A-i^jJjjlSJl Ajamil] Ajjuullj <j£jj UJ jlullj 4otjj3ll 4 

.(1553 fit Trente cLujj ^>4 3lo Ujj> SjjJaL*. S.iiat ja <illi 


^j£aj l *f\ 31 /S^AUair o 3 a £a AdlS ^pajl*j[j oj 31 l Aj^pau jJUj 

4fpnVil1 AjjlS jJt 4 Ap jl iAjJ^ul] AjjlS jjC- idiijill ^A iojJuua c-lja^V 
f3 Jj J^^J ( 3 ^ ^jIxj (J t UjI jfciiC 1 g-ljj Laj3 .^Wij J^aall ALU 34 C. 
?l$ijjAJ <jSaJ V 1*0\n J (jUjll J^2kJJ (jlj t ^^JjOball Jjjudll^ 

JlLudll ^j4J iiljLuulI ^3ll 4 J^Tl i rt jl Aj^JflU ^ JJj-aJ AjLuuIIj 

DJ^JtAJ J4*4J fjJall J J JSoilt 0 J^3 JljlVl «(jiUt J» 

IIuujujIaI .di!j31l Vj J^^ i!3 JjIs 3 ^. ^a Ia a 3J1 dlljA (_>J ajV 


3^a3jJ dj 31I Aj^paiS IACjA^a (JJ^j ^3 4 dAa9>'1 4USjI^aj 

c * 

A-S^laJI o3a ^jt c^iui (jj-i . 3 A jaJI J ojUI! j Ja^saII Ijat lo3 
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i* i ^ j \ Igjli Sj^^jj U^LiiC'l A-lo^j ALo Ajlj tA-ouSc. 

. <jl£ 

<2-l^J ^jJLo^ ^C. ^jjjj j&j 4 ^jLo ^^oll c_jVI^ ^j^J^t-aacll ^j^jakJjmbft]! 

^juj» 4j| ^jall 4^jujji]| ^^g-alaJI 1—1^11 ^-iia^lt ^ (3^^ 

JajjjjVl <j.J^ Lh° ^jjj^jui^ll «^jutaJlj A} a£) l& Vj 

^i*JI (j^J JaJ^)l! ^Jj l^jl£ 4<jl£lj ^gLajj JlLo 4 4*1*ill j££rj 

3 -0 CjIjpSVI ^A AjUiJalt (j^ljS (J^.» :JjL (jiiLaji (jl^ .<j^J 

.jSil ^Jc« ^a 1 *JI (jIa^JIj <jxA£ll cJxVI (jl^ Aji £§1^11 j 4«4*Iil 

JVi j 4^£Ji^ilSlI u^jV' t- 3*>i* v Cj|jjJI a u J^V' 

4 jjjjj ^jljjjj^ 3^^ -^3 4<jC^a 0jljj L_ka^ aII I j$l ^jj^Aajj .SJuiatSI £-c 

.1600 flS' ^ Lojj ^ 4 UJ^ Ajj^ C [P’ 

SLpJl <_£JU ^jaugJlj 4jj|jj]l A^licl <_$j]| 4^1Jlc L-j5jC.j 

.4JJ5 ujUI mml £-0 ^Jjjj^ £_iA^Ji ^-Lk-al Ij^Aj .1633 

c-jUuL-al <j>o 4(1655 — 1592) ^jj^jujl£. cjVI 4Digne Jjj «*_iLJ 
£3lj 4djA LLgIjI ^ s-^^juJI <j^a*J ^ual&llj 4<jjS^]l tillj ^ S^Iaa]! (Jjfi*Jl 
djA (JJJ A^Jl k^a\\ <C-LauuaJ (JjL^j 4£'t^)fillj Sjjll (jC- SjjaU 

dlljjJ^Jl j djljjll Q±1 3^)*^ 4^JA>II (JjS 4frjj&jj L LjjjSI J 4(Jjajyij 

^aJ j] J Vj 3*^° <^2^1 tdlj C5^ CJ^J .(li^V <jl]j jjjuiluij) 

. I jjojI^ 4^]lxJ AjjouIIj 4ljAj 4(3^1 jA3 ^LkJ 

jjc») djjl£jJ J^jj ^jl C-JA.J 4(jjjj^ jouJI SjjU ^j^JajLuJI (jJJ 

-1^.1 4 JpjJ (!Lujja Jiaj AjSJj 4 (JI^ujIj (JjLijuj L^ «^jaiLa. Mi a 

jL-ajl ( j^j ^j-o .((j^fcP djjlSjj jjc j) il tdJj ^ jIjSJI SjSUsJI 
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(jj JA j (jA JuV j ^Jj AiliJaj Sj^II Aj^)Jaj 

. jAjJ ttdjl <jja. tJjjJ JJJJJ t(!^jUlj) 

£a jl ^jl*Jl £CJjtj ^lalaJU (jl .Ijjj jpal AaIa L-AsI^aJI <j£ 
tA-Ajujl^ AjI £jz, 'i j *gr^ (jc* (j>i^ aTi c AAjuJaII 

iS- ^ <-k jl C5^ ^ C5^ ^]j Lp 

. Aj^aJillj ijJA.1 ^uuiaj 


4 iUyJt ISjj^I 

Ajlgj iT :^joi ^plt ojjill JDU> tliJia. (^ill ^aSM (jl 

^aLui ^joAUkju (jl£ . (jol£jl^)3 (jjAlaajJ Jjju ^pSlI ^UajJI 

taUAa. UlaLu . Laj^ (j^l 4dJl2^1a]I lIiIjVjII to.li.laJI Ajjj^_AaJI 

Ua1c.j t (j^cJ jjlaiII A_i9l j ^^Sal (^Jll Ajtjj LJI& (jl£ AjI AjujOaII 

55 * P * 

. i^jLjuoJjIj £a li^alc. La Lajj 3 jii*J (jt£ AjI tLaiUjJl JjJaAJ tLj,la 

(j-Hl (jA L-jjUL lLi! jja-JI (^.laJ (_£jal AjI (J5I l 5^A? L^'j 

c * * * 

^Aajj c-IaII C5 Jc, L-ijiinaAll dy^ll (jl JaaV (Jjja . 15 jla j LaL I jLdal 

.ojJaJl ^Jajuj l^jj^aj (jjiajll LJajj <ja aLlIa iali t^JajuJI 


(jjjli 1 jjjS ^r Llfrj (J£ja tliialj cIiJAaj ojjjS Aji^j lIlj J>ll ^-Las 

* 

jIaJ-LaI AjISaJj (jl£ <Ja I _‘■'Jl J . 2 fl00 LujSi (jlfla ^cJojuJI IJA AjL*j 

AibuLL bjjd^U ^JawJI (jl ^£jjj (jl Aii^j (jlS ?(^^SUxII jlija.VI Ua 

(jl L. \aj AjSIajaj Ljj^jJoa CLu^jll AjlL ^Jajuj (jl (^1 t f V* H (^jLuU 

* * 11 * fi ^ 

AjISaL (jl£ ljj .IjLalj IjjLSa IjIajjIuj Ljjjij (_^l (4ixl<JI ^y~L 3axJ 


100 ^ 10 1^-jl Al (jjjal J*-3 Aji jl J (AjlLJI a£Lojj L- '1 ■■'•*• 

46jau f\ L-jljuaJI (^^>al \k\ Ia V ^aj . fjjfi luJul 

45 # 

. I JL> SjAa,x^l dul£ diUjjaJI (j) 
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cjLuiaJLj JjI j JJjiu jj$ ^]|a*j 

^ISj ^jjiuJut 150) jljul ^jc A-Jjt djljj-lft j 

<jl jl .4 ^ojojL^ Aj^aall o^A ujjI£ iJaljS^ojJ Jaj^Li. t-jjlau AxJ . IajjuOJ 
di:J) (j^S) 4_j.ll dul£ A^jiLi Jal^S^cjJ 

-Lola. jLuikl jl AjV tAlui ^1 Jc AJjAi-o AdUd^l diAil 

JjSlol CjJ^llax j& La (JS ^ jll 4^jjl£jl^3 ^jjLoladj ^jLjli^J j Jal^S^ajJ 
<jl LuJajoSl AjI £§l jllfl . J-laJI ^a^VLjJ 4 JJlaJl j C-jLjd^J idjijill 

<j]i 4 ^jui 8 “10 ^Lti I 4 J (diliajaJl) djljill oOA 

s« 

tljJjSj 4 jA ILa .lg-La 24 10 ^ jJ J 3 ^uui JS ^ AjI jLucL 4 3 ^suui 24 -10 

^-wjLj la^V AjAjuilui ^Lllj) (JjL$JI 

-d^aUJl jjJall 4^Jbuaj ^jj^yLlkM.A LuSJ A3J ^jj£i 4 _aj 2 oliacl ^ jlll 

4 . cj< j ^iLaa JdjLu^aJI J Cil jLll (jJJ 


aJjIaIa dI jL -4 :CjUjj^JI «iJa dl jiA 


Loi .diljJ^aJl ^1 LiL-aj ^ idjljilt (jC 
dljill (jJJ 4 ILA Ida^j 4 /jj)]ol^j ?/^3$ kjol\ <jJ^A <jjj 4 aLUJI 


.La^jLuuLLa ^jJajj ^ AjI j^JJ Vj 


jzMj (jjjJI 40 j^dij *l£jj Ah')\ x>ln jj£^I 

J sS 

AjjoJ (jjwiAa. ^£.La C5 Jc. 1 JJjlaJj I jHaj 4 4, U rfVlll ^JAJ ^jjLIIj Lua^ 

*Vj^A <jja]I 4jl^j Jl ja. 4 CjUjJ> aJl J d)l jill 


lj-La cA.LjjLm J£jjj ^9 ^j£J j Ajjjta 4**ua}l dujll ujUj ja. <jl jllifrU (Jal <ji ^1 jll 

l^JAjl jjj /j-o 1 <a >^ k 

. 23 10 x 6.023 jA Ji-ic 
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^>aVI p g CIjUj^a QXk o SpLoII Ji iS ^ ^>6 k.j~i*-) .Ia^ n j Ijjjaj 

jlS ^pII £y*& . AaSj-c ^Jlq cJ^j (j-« A-jjJLo IaI^j 

3 * C " * ^ 

U^JUi JV «IIjPjIS i^jlljjall» JjSluj V^.lo Ua-g 

• iblS ILaI Lc^Ju ^l£ 4 (3^ 

J , 

6 (jjSll AjI^j jajI ^Pll ^juilaJl ^,>£\W Jl P*_!i] 

4A-yjljaV (jljlajl jjjt Vjl 1 Vl$ jua 4* U A 4(jj^ji*]l (jjA]l lT^“ Aju^Laj 
jSlLjjjI L-uljjJa £-oIa£) Aj ©Jjpll d AdJn <_£Pll ^UJt £ jIja]I 
4^Aj&JlL^ 1^ 4 j$| ^ jjtjG l ^ Jpjail l LiajI^IaJI ^j n i t ij l \\ t^|] j C-Jj® L ** jll -W j 4 jj^] j 

#e 

iliA 1 *ij JIa-gII ^a j t»'Loj^ll ^iaj L«a3 . ^LJa cLl<uSJI j 

4Juiil! 4 11 \ Jjj : (j/uMj!) j ^jJdla^Lo Ajj jl jfiV ^L-a 

^)joi jx tiA hrv^lj .«(JjVn <J£ ‘tjjij 

4jblill jjC o jill (Jja diLiJaja ^JL-aJ Aaa AiSl 4 ^jIajj V 

. £^£ju) <j£ ^jl5jJ ilAjJD ^ rk - a - : J ^<JULJ (jSJj 4^JaA4l] 

CjlL&ja J] \$ < \&><i' (jS^AJ V Pl j-g Pa jp Aj) AajtliA AJia!>L4]I 

^auj . IgJjPaJ ^jfLoJ V cjSIj C-Jjjuill l^JJflJJj lA^jilnoTl ^jlLoJ 4 J-iuijI 

. A j ll j 44^1 jAtflitfl P) 6 PA AjJjIjfiV 

JiA.jp -Jal^S^uP (JjS 4 -Jjua SpILa AjPjI ^A j dj|^)P]| ^)JjuiSj V 

plj-alJ AiliA«<Jl PPaj ^£Pll jA <—IPA j 4 oh A ^ lg_La 

Pa jJ AjI LoJ AjjIu]] j 4 dJ^)P]| 4-A j^GjP :AjJjl jaV t^aA^l A Ua 

js* 

. JPa-o PP*j IpI Ailja^a ^1 ji 4la 
A fc^il a (jjpll^j djjojj^p oJxj c-I a ^jSJj AjjjI jSV l-jIc» 

4^jjjtjS 4^1 Ua 0jtuJI aJaa^Lg cUa pI jx JsIa . f Llai^H jI&jI ^LcSjj 1*jIiJ 

A^lxJJ Lq JS ^I^aI jLucSJaIj 4A InA^LoB «UlA ^4 JJ4 ^ui 4(jjj 

pl jx pajj LaPjc. :aJIi1I AajluII ^1 l jl^Ia Ip£a j . Aj ^Lill c. jpSjj 
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c 

^ja \ £jSLau* ^aJ (j^AJ £> SjLo ^ ]aaril 

£>^A J j IjJaaJ IfrjJa* \\ AjjuuIIj I^juoAJ L^JjoiJ Jaalaj dj^Vl d^A <jl 

^ (jjjjSJI •^1] • ••2:3 11:3 41:2 4ku.^j su>n'l 

8 JSJ L) -0 3 jlc- ^Jaslj Ajli 1 

Jaxuji ^jIj^ i!L^^)“^ ALo£jI U^ IjJojI dsLal^)C. 

• jj>*^J^ L>° ^JjLol^c. 4 £-* ^ (j-o diLol^c. 3 i*n^ (I^LiJ 

jl 4.3 £-x diLoljC- 3 jIajI (jC. ^jjj -Lauy ^uoa» .l^jJ V (JjULaIIj 

jlfl j-uaUadl (jIaj!) *u3j! AjIcj ^jjauujSjS/l (jx lLiLgI^c. 6.2 

S^Si3 jjgJa LaA Ja^^Lj .^j^ua ^S^)J S J W _ 43Xt 0 JV^4 <jj£j Uiuull 

^I^jI s^c. dilSjLaG ^a s^ajlaII jt^-oll <jl 

Ai^j S.Xla^ l- luiij CjIjJ <jjj dJjLiaL diUj£-all a^A <jlj Aailkx 

AjV ^ j) s Uu l ^ u^ (jjSLitju o JJC.) ^Ja&Lo J£2u JjLuj 

Vj bj£-o V ^>^-1 V 1-^3 Aiilkx c-jjoull <jj£j LoAlc 

- 4 » j n s-s\ ^jSjOJ 


jJjp Aiila^o ujlji £Jjl jl i3 i2 (J-O (^l£jL£iM) tlilaiAaalt *3A 
i(u 2 0) ^Ulli . LjUjJaJI ^jJl AjamU ^ajLb^kj ^JboJJ IjjS-o 

4Ajj 3> i ^)JL^ J^)-\^JI ^JA dl^l MUJ (jjA-Ul£jl S^p ^J-C ^jjft A,\l 

dilji ^jjl £* (iljLilu Sj3 ‘(CtL*) ^jIIiaIIj 

AjjS-o AjjJ^ ^A i (HCl) ^-LaII (jvva'Vj 4 J& 

C> JJ^' O^ 4 


4 (JJjjlxoj£ll t(l844 _ 1766) j^Sfl u_^'^ ‘ui^ 1 ^ u^J 
A-laiuulI diljill ^illjA .Sj3 jA IAA (JS A-Jj Ajjuallj d^A ^>a3j 

^jt Ajj^^ Ajaaj/i Ajj (Jj cS.lfla aSI Cjljill (illiA j 

1808 1 -JjS l ■" ^ ' r - . ((_g Jjj^ui'fc ALa jl jlui 4^al£Jl j 
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A New Aijula] ^Ua3» : S-iuaJI c-LaAII i_il j-c 

cilli «Si jjill» jl£ «System of Chemical philosophy 

4aK (cJiSjll 


(_£j—I L_kj_^ja j)A (J£ *}*Jj 


(1850 - 1776) jjSLLJ l JUa^lJ ‘(1850 - 17? 8 ) *ilLijl ^ 

S j Sfl 1JJ la 1 a$ j£Jj c dj| J)l a» II ^Ic. (Ajaiij j-axilj 4-juaiu jA-<axJl ^i) 

di_Ijja O* S^IaII jli 1 jII AjjLiulLi .diljAlI (JjIaIaja djUjjaJI 




S^laII dijAlI cAKu^II djliijaJl ; A LijjgiJI lIiIjaII AS^jxa j)l jjc. 

,ju£la]Lj U jjL>j Ji5 S,^»-a 11 djUjJpJI j 


«AJI jAAjifl 

^_ 9 1860^_ o «.IjAjSil (JjVi ^ajjaII c-lil AjIjJI iT iajua^ 

j —=Ljj <i jjSj ilua. ijjll (jijj) Karlsruhe ojjJ jl£ 

d_i_3j c, _a_' Jl3 I jjual j) L ~^ L jjy JfLuol dljLuUJ di jaII d^A jlj di jJ 

* # 

j j (s j _^ lihai jj£j tJjjojj (_>ajj <jA tdi-al jjil l$ja ^Ssu Cj)^>ajja1 

lU* . ^J^aII jjjj.li ^Alt jA c^LaajS jiA jj jjjiaJ AjujuLia]! 6 ) 


jl ^jaljll .4jj aj tgil jl La£ jj^Ic-jsIj tiJLuijl ^t. * jjoi-i (jjj CjLujallftl) lLoj 
. ^ULa L-ijjJajj 4LjJaJl CiliUaall j jl •>*))! .di j j*a (jyaci lild L_flljailj jlAjll 


ddijl Lal . (Uaa jAj) H + O -> HO • < t ^5 j jjjSilj jl£ «.UJI <..u£jj Aal^SJLa 
I s - n5 j jj^lc-ji i j^ij -(aS^ jj£I j^j) 2H + O H 2 O »t jdi 
jAJ j ja ^dj! Ajjja £-a 2H 2 + 0 2 “> 2H 2 0 

^ji y-vj cA-illaJl Jaj^)jkiil ^9 ^ jjJI ^ajjuall 

Al?j^ j LLaj (jjia.jj.liA ^jl ^1 tH+H "> H 2 J 0+0 0 2 

> «Ti jl j^J CjUj jaJlfi iaa^ Lo£ j . j ia *<.i5jl Ajj ja jUJaxj jj*> in5 jl ^ j j j 
. <alla <0 ^1 jil j-a jl <jaii3 ^ jj]l j^ dil jj ^oaj j-a 
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C —ibl) Li He H j aJ d>! jAII ^ 

c ? u£jj .(jjjjS) 

•U-*l£ + ujtl£ : c?' C + 0 2 -> CO 2 

a J Ali 4 j^aaj (jjJ&JU (jjAll ^jjjjLixjS 11 (jli ^Jjbll IAa ^ 

J j*Sn t^b .^)j^oVl (j^C-^uoJ t_i^juj AbaJl (juPkl jsAjj 

l$J A) 6 jA ^-a ^1 <iljLauj (jl 1 $ ‘i^bj V diljAll 

jA ^A jxdll (Jllall .Jal^SjAp JIS La£ «4jajl^)» Vj 4«^1^A» Vj 
^IjA . Ji —BlSlIL Jal— jljjV 1 ^gic- CjIjAU ojj—S ll oAa .(jj^-jj^JI 
JAa ^jbiajlj ^1 i^jl&ljA IgJ IA) ^jjjjAj -LbjjVI ^JadjbtU 

^jlaJjuJJ djl jA Ljajl .^(j^akjyjSjl ojAj ^jJikjjJjA bjA IH 2 O) (jj> 

ojA) NH 3 <ilbjj-oVl ^.JaatAl (N) dijjVI Jlo ujIjA cbuib JabiJjVI 

£Jjl IgJ dlb^klj .^iilbj^aVI jA ^All ujIjA cli!>bj CjjjI 

Ajuj\ £a ojA Aaijjj dua. (jtliAlI ‘CH 4 Jbo Jajljj 

(JAj .IjVj 4-uij^all ^11 b^C AjSIaIIjJ ujI^jA 

^jlajp tdibj^a idiljA tllljjj obi <_£-b- Aj^u^ 1AJ bl^j 

(Jj%Ti ^j]| 5ij^la3l dUA£j ^ 1 C AjjJI JUJlauJ AjuiAj clb^lb 

* * 

1j£Aj .Ajjb>uSJl UJL^l&liill b jjS AjajuiIuiLo ~ ujUl^AII dAa I^lLjjjI^j 

: t fVv <jl <jlLaj (jbiAlI ^jjjSal 

C + 2H 2 -► CH 4 

Ojij* s j ^ (> u^kj* 6 - *<sj* 


JjjVI (^5-lc. ^j ^j jj^-aic. jAj i^jjUlI ^JLa) jllil! c -iumi dljjVI jA N 

.^£11 Si* tJjlS 
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OLLjJaJt J La . ^jJuoLujI jlaut dlSjIl l^A X\a$ 

...(jjl 44 ^jIj tA-JclijJ L-Ju^uSj dslji 3* 

JSJI .u»L_yjaJt dJA Jluuu lj) jill ^Slt dlj £a 4&1& 4j 1 IgJ 

30 Jais L_i]tij v ^jLaU^I ,a! AjjS-dl ^ J^y* ^jl_uoJ V 

Cul£ "dul 3A dbS 4^aJ La" .(JjoI£1a (JS 4jj Jj + 3J3) 

4jjjj£ ^^A .^jdl ^jjjIjLJI ^jk (JLaJI jA I^Aj 

Alj^k ^3 4^ j^aJudl d jill . Ju.l> 3^ ^A 4 Cji ji Cuiulj 4 iL^i' 

4-Jc 3&A 3A L£ 1 g j\cl V j 4 j J 3 &II 1^ wojI nr% Sk 

lij a jixw 4_ii^x^jaL! jl 4 j q jQ^ 4_iL^al >n\ i ^j-cju 4 jjJ)^J| . UjLiajS 

^ S^l j oji 4» > ula jjij 3I .jjUaulI llijl 

djUjj^Jl o.AA LaJjC. 4 l£J^ ojJ^VI O^IA 3±^Ll' 

(jx (JS ^11*3 .SjjjjJa 3A cliLu^aJlj cliljUt 3JJ jj-Laall 3U 4ulc*j .SjjjS 

.(JjS/l 30 (jjLautt ^jlli]l t^A q \ 41 djljJ^Jtj djljill 

* 

4 31^. jjAj^ll H 4 3jJj£l] C ) JjuOJC> Sjj eUaC-j 3) 

3^-aJ ^all djljilt 4ijJUo ‘(^1] ...djj^pU N 4 (j-V> k n^j^U O 

IjSAj .Ajjj-ojilt 4x-ljj^aJ £1AJUJ 4t$jal£j 3I 4I4JU0 iaijjj 3I 

\k& j . 4jjLuj£ lIl^Ic-Uj 4jLS JDL^ 30 333II ^k clilL^k 3^ (jS-o) 
£ * 
cjltuj ?k 4j| 4 lIAjljJ)^]' pk LojIj CjIjIII fk qaA 4LqIc ^UxuSJI djjL-a 

L > Ut1% J 4^x£La>di Sli 

.Aj^iaill ^jiuikn 44Jl^JI 

tblsllj^aJt 4 SjLa1I 3!^ .*43jl^. 4 ^jhc» S^aIjlaI <j!Aj dli 3IS 

UJ^Jj 4dAjJak ^Jlj& 3!^ 3III dlj 3A u£\li ujjSjj ij^?) 

.^1^11 ^A 3^)UajVI 4_Laajj 4La.jl jj£j Aak jj V ^UxuSJI 
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tAiuSjj oAla>x lifL AjUj 3 > ^giaauS AIjLoijj ^^jJI Ajljill 

UI (J g joU ^jnJl iAf\k <i^La1I j 4^»jj J£ JaIajj 3^1 

o Ia 3 I ^^lui . g. l iaj^s ^a t Ia AjjjS/Ij (JjI^juJIj tSLiaJI 

4(^^)]ai]l lAjLuba jSljJ ^jl Lo 4 UjIjjJaJIj Ajljill ^g\c^ 5jjAjjJ^a1I *La£ 1I 
CjjuuJ ^^jJI ^A l^jj .SAjA^. <jC-lA-a jt jaj SAjA^. AiK<j A ^joAj ^ 
jjoid ^juitill yjill ^3 4u-<aLk LjLftH tljjUaj^j Ajc-Ua-oII djj^U 

AaIIc. 4<jjjuJall Ajl&ljjuflJI J*ij Luij^)2 AjuL Lcluj 4 Jjill AjIajj 

• 3iJ^VI ^j-b*jJlj jjjuoib ^3 


AaosjW J*iS JjJj 

(jjSli 3 * c^UlI $- 3 ^ 4»Uaj£JI 4^jI^)1I ^LlII I^a 3 ^ 

3^ VI L_l^J Aji V| 4 AaJ^joi AjI jlxkj ^ALU ^JjujC 

Aj£U1L ^LlII . ^jjju aJI 3 x JjaLuoJ 3 l£ Ajljill Akjzua, AjA^. 

3 V 4SjjjSil JjLUI Allj Lcj aJj^juoj Aj ( j-uaj Vj ^^Ia JjjJo 

. I a^ 4 _^& 3 ° 3jSj S.uwll jl£aVl 

s jill 3 * * 3^^)”U >Jtx 4iu3la]| 

^iSjLo 4 <joluj :5JS IjjlS Ajljill 3 ^ac aj 3 ja 1 I *Vja . 3 ^^! 3 * 

4(J*jA Jd-o 4Ajlj.il] 3 iAbjLua IjjI£ 3?-^ ^ , U^ Jua ^'^^ 4 (Jj^AIj 

JS a s* 

^jJaJU Ujajlj ^(jiAAoJ AjjI£ 4^4jjAajlx^a IsjlC- 3 ^ 

* ** a t 

(jiAAollj .Ia* IjjISs (ISabV <jc- ujAaalm 3^1 ) <*—Ajjouc-jI 

• 3j^Uj^ j 3 j^Ua£ LasuI ^ n j 3IS <jl 

^Ajjjuall jIa^ jSTi^o) ^iLo ALbudjjJ UjUII ^3 ^jAsjIaaII jli 
^ no a\1 43 U 0 J 4 I 3 J 3^*- J - u,a 13 jll \\ Alii 3 IS 3^0 
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(jl ^ulajll AioL. <IjLLsujVI <—ul£ . (Ajc- dj^aalui (^^11 (JjJaliAllj 

dLaj l au£|L JjjJb cllSjl Aji 4jl^)f£La ^ L-ijjC.1 AjuiSU (iliiLl ^JjjSLo 

Lot .AjujI jSJI AooJjuiaJl Aj^)laj]l S-loC^I .1^1 <jl£ Aji 4 AjjaI) Aj^lajll 

CxJa^)3 Aj^)laj]l jU 4 <Jj^juj51Lj ^Ll^)3 (jjGlL (JLaC-l (JjJoAj9 lj£l£jj ^3 

** 

_cLijLi :»Lka *Llc Jj 5 Aj-bjU^oll d±jl£ Lu^a .Uu^juj 

AjjJa. ^jj djl j j <j* : JjSj jIS 

(j* UkLjj Ac-jlicj 3 j3j A-<JaC- JP^Sfl Aju«aLa*j jl AjjL 


.^Lu^j jJ^jujjL : a> H 


ULul 


a£^^. JaLjjV! AjjuojJlj AjjISII 

OjJ_U QljJajtjColl jli£JI tjjjSlujSlI £* (jljjj dbudjjj J idljj£ L-UiU&jV 

t (Jjjjl a!c> 4 (jj_jj^l&C’ t jjl_S (jj,\ II t oVLll 

. iGjI _U jl£ ^^11 x*JI .^jjjjLuIj 

GlG u»l 4 j—L j^j (jJj— juj jL jl£ .^.IjjSI l^jl£ ^Lll $Vj^ <jl 

^)loj > rifl 4 J U11 AoxJ4 Lul J I JjG^)SjuJ 1 iJajl (jl£J 4 ^JudJ^ill £A^oll 

^—s JjIjGB Ac. jj-<xx Sjj AaK clulS .CjI ^jjUJ -Lq ^£-L 4j' C 

a 

£—Lc c—ialll La c-DL. {ja j 4 5-cLJI AjjjoII Ijjjj <jl£ cdL Jjb .AoajjIS'VI 

. djljil! (jC < L u W11 

<JLa3j£ UJUaiC-jI .A=kjli AjuJaS^I D Ia ^jC Aa^IjII JjlodJl UJjl£ 

4 Jj2 J J CLijLjJJ ^IjG^) £-* D^)£JI LjLj 4^1^^1011 ^Jjujjjlj J 

^jjjJjjjIju (jllaj J L£ ^jl A^j^l Ac. jajaa ^Ajljl Clul£ c-LLll 

^j-aikj Lua .AjLa j j Ajjjk- aJ 4 H Religion de la Science ^I*-U ^jjj" 

#! 

LL^ ^UkJI asA\ ~ U 1 ^ • j-aJ! A_ia1xJ1 4 j. >»<ll 
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fU" lua xJk” JsJ i J^A j tljA (J$S La^V 

^iUlI ^LiLlI! jIj l-JLL l$ja tdjLij <jl£ dil$.Lic — "^Jy^oll 

UjIISj jj^JaaJl ^jl£ tc-ULtil 4 &JA ♦ (jjaJjja. 

tdiljjll 4J>ljj Lg ic. L_fl3jjj jl£ jxSH (jlj jUjc-VI ^Jc 4iV 

^aJ.W’nnV <jJajl*u tilljA <jl£ Jj 
^JL a^Vl «.- \\ i (!;»;;>> cillj ^jjjJj c_jjdd dIjSM aJA oV) ^i 

j^l b (jj^ tillj £-aj . ^4j-ctia. (jjSj (jl V] V AaJjJall (jSf) 

J^ajj jjIS - cLlLjuj 1jjj£ LjjLujS <jl£ ^Ljjj . Cj^ji >* jl 

c * * ^ * c 

tdijjS Cijoi^jl Lal . IjjjS UjI£ <jl£ (jLijj .4 uIa dAiLdSI La^Jj tdaJ 

^jkil dUduaJ <jULujI Jj L_ildal JAS tA^Ukj! ^1 ^-LilllJ V jll 

.IjA Lu jj Aujt-a. JjAjlII Ls ic. ujj^.1 j jw 

diajc jas .Lau^a Ajjujli sLiaJ! cJ*^ S j jll jL*-cJI jUuc.VI Ija 

duJaJl (j^aSjj 1950 Jajoiljl ^A Ijtiujl 

^jl£ 'w<^| IaTj mi ^1 Ja^jj V 4 jI 4jljjJj 4uaijjJ ^a dlljj]| qC* 

Jljj yl tljjjj du£ LaJaC. IjI 

j ^jtJA jjiSLiA Jlj-oJ A^Luj du^jS dbaiC- jl JldoJ 

s* J? 

6 j^Ja lajjij jjJj IjC-L-aj jVi (J-a LlUa. cdjjjJjj \IjiGSt Ja 3 .<iau jjSuLj 

.(jjJJJjalil 

JUuSII uljjj 4j& 

. Ia jjiaj uajlj ( -^° Jl Jjtj] 

(_]<ol*jj (J&]a£ 4j| .^JI_j3tSI ^jjLl jA < J1 jaj^lla (JjS IjJjual USj 

jldc-Vl (j **-J Ijiwl 1 ^ *ua>-j ^dljjll^ jA-alic- Aij^aj dau jj 4jxJ 

jIjuIj ^ jJ^/t (j* JJau JJaj 6 dljjJt dJA 3)J^ Uju 
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^jjSLj CJi jill CjId (J* a*J jl CjIjjJI <jl .£clj • 

.aju jt SjjjS CjULiaS (Jijij ig-jji J • ^)ixj^3 1^-kwJj IjjjS 

^Lu 6 ll jjxj 3 ll jjLaJi j)*a iJaj^iill a^A ^uJa 

4 > i*i «CHS ^ j-uiii ji jtiuvtj i^i uujl jit , jjVi 

.»1 jJaflll ^ Ajjj^h. CjUlasu <jjj£j JDLk 
( *-<q Jajljjlt ^Jc- <■ aj.iSLo Jc. V jl ^jJa]l JC-ljS L_k3joj 

IgJ (jjJjfUI aji (jji j .djljjll a^A jSISj Jb t Ifrjl jlujI y*\* 

4jujV) Cjtjjdl £-e ^jWuai t—i^juj £ jjt <jujI 

(jIjjaII < 3 * d ja.j ]1 Aj&Ljj Ajuj^. UJ&J d^lj ^1 jj V] (JS3 ^jju! 

<j-*3 ^j^aiadt (j* d'l jj aJC- ^iJaJ La^JC J_itJJ «CtLi 

CjIjj^> jjjSj .C 2 H 6 u^V' u & ujO^I' t> OH j* 

JiVnM, Jb«j&ll 4J«J (jli tj&bj . jjSli j££l Ciljj ^jJsiij IjjS«j jbjj 

* 

Jji<Tl Jt CH 4 1 H 2 O ‘C0 2 I JA^t (^a IjC-tJ^a3 (jVt 

. JSc. jauJli ^jjj^aj 

4iujuialt j Ajjill CjUsLjjVI 

t f 

4 C-Luu^Jl^ u-LikJI J (j^ljiJ JU. (JS ^Jbj ■t^'vIK ^.IjLajSJt 

. ujIJjj CjIC. I la&jl j iAijJuJa 4 ^j ^9 Jajljj Cjljill j)JJ 4 j 1 il 

iA-jjjik. (Jib ^33 .a^A ^^ull CLiVlaJ jA Jbjlj^l j^a ^ jUll l^A 

tluaj 4 (j* L^J^I (JJ& CJ^J UJ^ 

- # * * f 

j^\ Uau!Jj JlljJ 4-lajtj3 ^3 ^UaSj! ^4,5^ (J^ tUjl-i^J^ I^IdUG (jl 

.Aj^3 I 4 K — ^lx> — Jaj|j^)ll j)jSJ Ajjlc- (Jilj ^3 *C 5 ^ 

?CjIjj jaJl (jOJ JajJJ Jajl jpll (jx £ jJ °(jSlj 

• 1994 4cjj£Ia. Jb t^jjojjlj 4^1 j3l Ij^ jl jaj 4 j*jj3 jl^ cjUS ^lajl 
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10 23 X 6.023 (CH 4 ) jU U jp 16 ^ 

(J£jolJ AjjS .4ju*jJa Jajlj^) tgjJ ?1 g uj JaJ^jj ^ill La3 

\H J C» ^ ^ /\\ 1 p v >1^ 1 ^ /\ t n ^ i * 1 4fl<» l^i 1 ^ 3^,1 J} ^ ^ ^\\ 1 t-M i nl ^ 

jLa^ £—aULj u . ^ LaS U ijada Jsuljp jS -LjI J4 .j^/bjuJI j 
^Jc- pUajSJI it^LiAiSJt <jl .^UajSJI 4i^ Jjoj j^a£j LiA j Jajuijla 
(jiliaj <jiul j$i ^LlAiSJl U .4x.l jJl j a1^1\ ^ja I JJJ& ^ajjij ^ I -1 j j j ^lik 
jA 4<jjljLU JjuSM 4_LL)ij VLaC-l ^Ai2 tllllaJ jA Lajj j tjjjpajj Lallc. (3i=kJ 
Jojjj jj^a dUIc V . jar.A^Jl ^aIiLo ^Ul cliLaJ 
^^LiuJl djaajl jp» ^Ajj .Igjjj Lcj 3 £jljiill ^^Ic- lA^)±ajj 

j_^.1 3 J_c-15 4iL dai L_i 2 kJ i^ajujLuJ^/l ^LojSLII 3il£Hl 2icJ jSl UJa 

jjl £>aA Ajj^ <jiJ aill j! djl^p_J ^aaJ jjL jLaiJ 1 1 dajl 4 -LuiLmiI 

jl *j! Ajl^j ^5 Uj t^Jjjia (JjujvIjuj U ^<nVi (jl ttiljLuLij 

djljJ^2kJI jl AjS^LouII 3^)AUaJI o^A .^1.1 (JSjuj ^)Iaj|J 

A —JjS—£S l Sjic* j^o jlajl) Polymerisation 3^*131 djl jill j 

4(JS_uJ) ^c.1_jjlt lg ^\& ^k 3a^>^a]i (j^jjfi]| dJjil jjSuoj Ij£aj 

dJ ^3^^ j)—^ AluiLuJ c-lKc-V SAa.1 jll JajG^jj jjl t jjljA<all 

jjt jj tdLiaJl 3x-al ^^A AjSjLoall A k *al 11 d^A jjl <i>La*JI 

(jj—JjSJt clibjlSJt (jj^J LaS 4djjj£Jl d -^ 

a j l*A «r. I ^ «. *i i >^l JA II ^A 3ji dlljA 

^Jbdjujjj 4^1 £j 3I 1 jA cSi04 ♦ UJ> *jV' (j^lJ 

J usaVI ^ A A i ^ilAII d Ia J ^Jllllljj A &LiLa JalijjVI 

(j^jSJI SLiaJI .X«a]lJ dil jiillj tAjjJajVI 3^<JI jyjSj 
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1.1 js—a 

ui j*j aJttbJt diUjjaJl (jjaaj ji.i jJsjj ^uu<ji jahi« 

^ USJjill lP-^ ^ -04^ *^jL« 0^ Ji> tM* J^a <ju 5j Vi t t « fl 

t^*»i. n Sji = O = H itijjl = N y—II (j—IcV' ^ .UjjH 

oj£jm ‘Jk-¥t <^a •jSjfl' Jij- o*-» j* M <■0^1 J& -Ji* = R 

•Botadtene jUjIj^j = BU' iJ&u» Porphyrne 


33 




£tjjj ^jl ^ jj| AaJjI ^jUUl CpJ^\ C^J^ouLjuJI J 

tAfljfl^k A£uU (^^11 lUfc 4£j! J ^jjVu ^1 . ..AJjLcIlUI 

J—^LojaI ^^ic. dii^JlujI Sj^lj A^.jJ tAijjtjJaJl Jajlj^)ll ^j-o 

ltUP C& ^j -U^JJ^' t>jC-£ tSUaJI *U^£ ^-3 

c fl ur >.>» c-jil_aa]l I j_A jj£j . J^liLa l-UIaj Ajj^a* ILlju^o 

< * * <* t 

<il—ujLoJ —jJ Usl£ (jj^J lilit Aj£lj tSjI^JU VUx c_fl£JJJ <jl 

U>j—it Liajl I^J Aifllj iaJjujj (Jjjolj c-LaII jji lj$Jj *Ull£ S^LJI 

(JS uJl dil j A »^1^)11 ^cJdll ^ Iaxj Ajli a^j^JI jjjU c** i Vi j^Jllu 

AUjpJI jLo tAjjjiaJI djUj^aJI ^n»j ^ Aji Ljaul ^£j±ui .Jbaill 

VI uj— 2U <j£lj UjujIjujI I jjJ A-m^jjJUgJI jjui>JI c, m cADN Sjj^julaII 
.^uja • a^KH djA . ^)j-<>VI 

CjIj^LD 

^ A-ELdLo cjl a£)Iac Jjjs iiAln_y*> LjojI ^a dsl jjLJI 

C£1 .(ujU 1 ji^l) jLuVI aj£U CjIV] .AjSUII cAaUjVI 

AjjjJI CjI 3t DjA JSjojj mII :AjaLbj Aj^alk <iljUull IjA 

(JS ^ .(ilbill |j-o Itjj tU^ji lij jLljVI Ajj^Ij Ajjljia. aSjj tlj^Urt laouU 

jj-QJ Lo IjAj idjljill Aj^i Jajljj ^jjjLoJ CjIaUvjVI JS 
AjjjwiSj tSjL-<a ^Aj V Ig-jti .AjL-oII ^Lu^Sfl ‘ilujLoJ ^juj 

• d ^julill AajJtjJaj 41 <1 1 

AjI^DUI Jj AijjLJI CjI jiJI CjljtAaj CjI jialjj jli 6 Ia aJL^JI j 
L c jA IJAJ 4Uj|jjLl] Aa^jlik CjI jialjj ^LLcV ^jiu ^jIj 

s? # 

S A "i "k a IjIj J) AjjjjM Ia j dlljjLll (jllLflj 4 ^Lq il^LoJ 

4(jjjj c^' " JlSjiSfl UI UIaIj ?LaLoJ 
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djujjill CjU*£-aj Ajjail 0^11 4*5j 3 ] .USlij t cIjUjuiUaIL 

• dJ jjL l$K (Na Cl) ^UUI ^Li jl (FeS 2 ) 

^Aj ! Adili ^a ^£1 aII jjJL 3kI ujI^IaLilll ^3 

: JSjuaj aSjLullo dll j o3j tc-j^Uall djtjjLB ^al*j SjLo ^jjjLoiI (J£J5j 

^ j[1uia1I ^ic. ^-LaLij iajljjll 13 ... Li^.jll^loll j bfil JC jltLuoJjSJt 
dJ jlU dJ jL3j jjjSjlL ^jj ^-laCij 3 ! ^jTutf^ll 3 jill 

^ill djl^lalull" : 1784 ^l^ ^jIa (j-nall 3 ° UjI^aII dj| jLaLo 

* 

^ialjj ^jC- Vj dUa)l t^jLuijVI 3 jK*ui 3 ^ 4D«3a3l 3 ^*-^ 'g 3n%Vl 

* * 

jA ^ill 3 » dljjuo V ^j^Un^ ^ 3 ^ djlaUaajV Aoaia^. ^£1 

.&3 Ajjjj A^UaJI dUjJI dj3! J3j 

j SjIaII 

^A Lo :cJj^tj 3 ' 1 nlc. djIjjLJIj djljJ^aJl c-Laj 3 * Aji jjc. 

SjLaII 3 ?4j j^ 2 U 4 itv^H djljill 3 ° ^£j ?^jLiajSJI dJjjl Aj3 

I3toJ jp£^Mj jA ( L 3) tg-i-o JgjugjVl ,Aa 13^ Sji 92 

.^jjjIjjJI jA (4^3ijjia!l aJL^JI 3* Ia^su ^3^ o3 3 ^ ^Su jj£V1 3) 
4 19» *11 3) -LojouII 13 3 ° L flj£J lilai ^>*Jda3 3 ' ^jlaLujJj 

. «iau la 3] dlli dljlij UjCO 3^]j 

^ j* 

la^o Ao>1j £x Aj^Ij 3^1 £u> 3 ^' 3 ‘Ijjueaic* 92 dlldA lij 

3 * ^£ cdlli UjIj 1£j t jjjL^aVi 3 ' 3^3j 4 Aj^-cua Ajj3^ 125580 3 ^ 

Aj£aa1I A3j 3>H djlalajJajVl 3^ ^ ^ ^ ?a \Qj ^ 

Dj-ol) dAA 3 SIj . 3J33A1 1 dj^Uaaj V] lA^-a <jju] jAj 4 3 W ' 3 V 4 
AjjLjajSJI ujIiSjaII ^IjI 3 I jlijcVi ^-ic. c-.i>j AjI ij .A-ljj^)^j 3>Li^ 
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aLH 4 A3jt (JS.uiTi AujIjjgjSJI CjLiS^aII .A 'g t>xj Aja.ua.) AjLoC. 

IftjJjJ ^Ajjuil J jl^ AjjoL^. L-llijll ^JA \ g A ^ J 

dAJajIjJ cljj.la* Jajaki ^3^ (j-o .IjV AjI ^1 i\^j JaxJ ^Jj ^aLajJaj^U dj »jU 
.(jjJUaJl frUamjB j .y>B jLujj qa ^jV tillj <j-cj *AajIj Aj^jj 

Sijjll Jc LjLiajS ^IclflJ l_u£j /jl A_ia^j V AjI jj 4^jt^/j| JaC jA I^A 

Jaj^>*ill 4—fll jouSI qa !<Jc-Ul 11I (J^^j q \ ^iaajjj ^Ja^j ^sJ 

cdLo^ <jl L, 1% J ^Illl t.^jinll £jJaj-o (Jc*l£i]l £jJa_^l Ax^iU! 

S? 5? 

. LojJ ^Igjui (JjjJ A 1>J <■* IJt 

* 

QA ILuV (JjSiuuJ ^1^)3 L) -0 J ^ L>° Aj jfLd 4 SjLaJ| (JS 4djLJI 

^LiiVl ^^A djill 4d^Lo ^jjfLa *(^t^ QA Lg\ ji 

(jl£ JaljS j-gjJ ?l^juiij 3jii! U^J ^1^11 (j-o £-* UJ^ 

^ul <illj Jjl ^i*i IjuSJ AjjI^-aII 3-iUJI l4il SsLlaU 
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’J?jfl 


0*^1! Ajliaj (jlluJl SjS 

jUlill jjC (JjSI J 4 AjJ^)2k JjSIjIL 40J^9 jl£ 4 IJJ jj CjjS Lft VlC» 

Jc. (Jto*£ diiklj .^jjjliJt ^JaatA 1 $£^)xj V AjuujLuiI JP^I elajjaJl ^jL-o (jl 
ds^jll ^2 Cj£j3 ^jjI (jj9^)*J O 1 * 3 ^® (j* * lolfiL-iaj i^Lai^Sfi -la jLa 

^3 Jj jpL^ai Lokali jlc< jx jUaLui 4^iHll AjUaj jtliJ S^)S Ajuofij 

jjjj ^ji*]i A£a ti& t- 8, \wi ^3j i ^jaijiS j Ajua&j cjijii 

Iajj ^jjaiC- Ajuia^. ^su ^jaij jA 4 J^o jj3 jA S-LAjuj jx2 

^uT Aj^£-i I-IiaJI J j 4 UnV Aall ^LuiaJI jl Aj 9 jl*j VI^a 

t e * & * 

J 4"I.1ia]I I^A IjJjSk Jjij S-lj^Jl A^jlio jlj 4^t jill J* Vj 

Ajlj Oaa jfL p A^.j ^ S-ljjAfti! litiual IjjljjgjJ 

j£JJ ?eljjjfi Ajlajuj Ajj _uail A— jjIa^H i-irtt^ill o^A (Jja ^j3 pl .Llj*a 

frl ^1 C-\ l g ^all l^juaAJ ^A Ia^aA 2 i ^jJt AjjVt (jl jA jl jj__]l 

. pjaOkVl -iajLjj jC AIaC- ua Ia ViC> 4JjujC. (^jjjjLuJI j ji]| ^3 ^LUt 


.Ajjljj^. o) j£ lga9 UM~i Iui3j3 -i^j ^ AjuLi A-wJ Petanque j — 

* * * * n 

Grave a .aKj (^uic- ^ujLuill j jLaj w* Iajoa Loj^s Graves a-JS Cul£ 
Gravite ^jl—J—I gjjj J—j£ ^^—j!1 a — xi±^l\ Gravis a— j-a Ailiw 
•U j J ^ 1* ^ ^ j' ^1 "Grave” ^lAaajail ^jLi L-bi .Gravitationj 
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jA 4 A-Jj .LoO Lo AiL^aj L^yfy\ Lo 

#= 

Lyjflj jl^ ^)jjj V aJj£JI jli ^vi Jb^Loi ^i3 .pUjjall tillj-ijj 

jtlol <_£.Lo ^ic- eljg-ll 5^ojLLo ^jCr ^Ult jj«juaJl j^all (jV ^jpjjp V 
cLolaJI ^juuU ^L3l 1 JluJI ^jju] Ua ^*gJ Loj .Ailjj JuAjj jA -lajiLuill (j^o 
(JjuaL*ua . ljmfljlj (j\ <j£^oj j£\ l^jlj AjjLoaJ 

.<3j^)auo jjc* UJlc* lgJ£ J^jj jjailoxl! 

"^pljli Lo ti]L)jLud ^Jj2k JjjI 4-sJLla (J^l (j-oj 

jli J^SI £jJalj-Lj ^j-o tp^LJ Ajlo 1*JI <xSLaMoll (JliJaVl ^alxJ iLu^. 

ILa S j* 

LjIujj 

A-u^l^Jt rtJjLi]| £-=w^>j <jl ujjAaJI U^jjIj 

J^j U^ . jJa-ijt (>» (jjUI LS ic. ^-LJlc Jlt (J ja.S?4 ji ‘ JJ'-C- J) 

' £-a ‘,' ‘ ‘^ U a i - O^Jl I jiA ji j »' juia.Vl t- (_)Ja I jjl (JjSj 

^ 5? 

Lo ILAj <jx ^JjSt A^^yjLi ^2j Jb^lJI a^oJ <jU lij 

^Id (jx l£>Qajlj 4^jjj^xll ^ic* .Auic. L-iSkjajuaJ 

<jl Ll-o £9-Lo 4_Lu5 j <j^aLu<aj CiSjJ Ijj Aji (jJJ 41 jjj 

4olc.j ^j Ajli CjSjII Ltx ^j^ljL-flJ Logjli ^1 j 

c—iatA-<a]l ^o Aj\ jj& 4^Luia.VI JbjLu» (J^JlU V <jli 

SjS ^ (J^ 0 jC^I Ijli ^-OJ 

Jjll Lk-al jia ^Usj 1 4_uiij CJj]l j Ar bkii.Ljj Jjjll (jx 

jSi j£J J a^jiiaj ^>1 A miii lillj J3 ^Lllc. jl ■ £ ^ jj& ^j<o 

.dlj 
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. Jl l *-a \ j' J i A x*iflj dlfljl Lua La^Sjjj 

jjt jj L_JjjJaAll o^)S £^a J 4 JSjI Jjui^. 1 ^a) ^VnAj 4-Jj2kjJI JLxjl J 

(jl Aj^la ^aLol ^J^2kjJl o^A uLu^^l La i Sj j 4Lg juiflj ^A LajJ 

. JjSLIL IJlAJU 


(jl 4 uujjJu 1I J d-Lolau viLV 4-lJaUflJ 4i-j jjaUal (jl jya ISI «liV 

Jl i ^ ihr Alyt\W my)j\ jjl J c—LujLla J£jLj i t -UVfi ^LuJ^I 

J La J£ .!)l£ tilllA Ja ?ISI .<ajiaJI ^Lui^VI J^l (jjajSfl 

Ajl^aLk, J JJlc. e-!>Laj JaJCa <jl£ La£ l£jSoi LL^a (jjfL j)' _>°^' 

LgLojaI JJlc. j*-$ (J .4_uiij jIsGjVI 4J (jl£ Lluzk 4lij^L J J 4 I Jj 

jl I Jj La£ ^JaLoUJ JjJ JJlc* <jl£ «((jV' lMI *'^jUaI 

4jSVnll A-L^aL^aj (j]i JcuuJ .tfjwj jjlS La£ 4 Jj£]I Jc* c_i2jjJ JLjSjuJI (jl 

Jl ££Ua3l <Lj2 J-^aU LaJjC- £^>JI (j^ LJL3I jUall J u' ^>; J 1 * 

gU tJjllC' A-^jJajl La£j 4 ^Jl (Ja-AJ .(jjaiiik-Q LjAL&£ cli^aLLa 4(j^ajS/l 

o^)xj (jjj 4Ijj^lJLaJ ^.I^JI ^LajLa jU&VI (j^*^ -l^L ^1 (_^S1I 3 A JojuiJ 
^£3 4 ^wm Jl Ji^ ^Jt <—ifljSS J^JI 4-ajlia (jV !LgS9^)jj -JaJj® 


^li^aJ cllL JJ j^a_^ U^* 4 (*'* rt >' AjajuIL Jalj 4 Jajoua ^1 * >i% 1 4_±uu]L 6^)jjS 


4DJJS 4j^a^]l Jl Ljaj j] 4yInlL .^Jaxjox JfLuij UjI jUall A.^.iJ 
Aj^>^J J La£ Ijj Aj^^j J LAjjJ L-mJj 4_*jlia jjl ^-olLa£ 

. z L I UjVl^aJl ^)JJJ Jlll j 4 AjjI-1j JS^I 4 Ja JJ! 

JIS Al] t JJI& A ^ 2 La l-^Aj Ja^-a AjI jar > ^ c.|_JI 4-^ajljLa Jl j)£J 


4 JJj .^1 Jll J Ia 4 i>j (jl Ja^l j^a Ai\ 4joiAj JJl^ 

Upjtr*-} ^-jI JtfU U-S j>j J^£j . ^ijt/111 J J V :^LjIS c kiUaj 

.^1 Jll J 4-ilc (jjSj (jl (jSLaJ La jy~£Li ^a ^Ij^Jl J Aj^aaJI 
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ftj j) UJ^IaUal tS^-l^JLoil Cjl^LjaJ^t d^A 

^A Ia (j£Jj ■ $La ll^u ^jlS ^lillt (jL t jlnmjb ^$jl1j 

:<j]Ijl1| ^a ^lill£ L^_iJa^c. ^A\ S^SaJI VaIjUaII o La l-ujuJIj ^jjui&iil 

AjIc- SjS a^ajIaa L jx ^jV Aiji AaJ^)] 1 5JU ^>>i^> <jj£j Lajno 

A£^pkj <jl l_i^j ^Jj\\ djialt CA£ tljjjj (jl£ LolS 1 ^£aj .A£j^pul 

.Sjli tiL^pu ^ja ^>jjSj L_iatj^al (Jo3 ^jl Ul£j id^AjSk 

AjjilaJI <j]i A^_^, U* (j£]j .AlJuS ^Jc. lil L_flSJpj ^j>h> <IUaC 

A% n‘i jA ^LuL^Sn iajLoia A_ilc.j . 4l£}\ ilUajI t^^A c_aSjjJ AiUajVI 

^J! c-LLj^ ^ajoij ^ill ^AjSLuJI Sjill) UaI^I ^^IajaJI (Jxall 

^juJj ^4Jl£]| 1 jJflLjl oLpjuuilJ 4^jJajS/l l. vWJl <_£^)2wVlj 

5? 

aSvL^j (jj£juJ! a£U Jij t J^juj aJj£] 1 .AiL^pJi] 

e. * 

aM]i u>^ j ia ^Jaojuu SljLoJI c-jjSj LqJj& :a£^J 

.AijSlI ^ic. <^Sjjj V «^SjaJ ^jLjuIU AjI&j .^jjS^Jall IflJC 
L-nVi V lgj£]j .AjjujLoi) li^V Ia£j ^AjljIj AjaLudj (j£L) Aa jfnll oiA 

?^LaaVI Jajlui JalUallj jA Ia <J1 j^juJI 


^UaVI 

A Liml jj ^3l! L-ijlaall (jl ^g£ AjI ^3 ^JLJlc- Aj^Lc. ^ja£j 

La£ lAJU-lau 1 , S9 k ^*J 11^44 ^ ^>- A-a3 ^ja t IjJ^aC- Ai ^LuiaV' 

<ja AjV Iaj 3 (j>o AjIc j (AiJij diS^ll /jjjIjS Aj^j» iA l-Ujaj 

^cIjS^a AjS ^ ^1 ^JjJl& (J^J u' Lu JS . Aj^vjJ) J4 

AiLuu ^-Laau ^£J ^u^-1' U^U^' (j' u 1 ^ (J^ t jlujjj^)& 


.^AjSLmll^ A xaVSj \ ^ \^<V 4 > a t jjj \ j <\ft. ^Uajjjj 


* 
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I3Aj . Vujjsu ^A i JjUI Ijjj ^lijjl itjio 

Vj 2 11 ^_ *j (jl Lo 3] (Ja_uiVI ^>laij AauuILj 1^ 

jl£ ^£jJl ^jhar\l W*ill jA I^A ?dj3^o UJ*^ 4**-^ Lo 13] . ^j-ajVI o^£l1 

6 15 ^ Ja^LuJI ^jl !3Lo Va£^ 2*J1 CjUaUj jJ 131* A^^t jj 

l>^j £ I ^2kJ (J^lj (jl Lu^) Ia^jc- 3 (j-° <j!ja 7 jl 

. A_1jLg ilAjjUiia ^Jj UJ (djLj^ll jl) djl^£ll JajLuj UaLuj <jl 4^.1 

to^£Jl S^IjSj A_l2kj4 ApLkL) SJ)£-^a]I tAJjUlI djljjHud^l ^ Ij^Aj 
A^jJ C-Lua^ (jl jj 8 jt 6 didaki 1 * n^ Aj^aaJI ^>2 >Ij 

^Ajujuj tAlLoj t A juu^ t Aju J tAj^ c^jLjjI j t^jijj 8 8 . (JvLlaII 

<f ^ 

dl^j-oJ «laJl <jli I3 a tj^jjLiaJJ (Jjli IAA 13] IA uiiil ^-1 JlA (Jli .AjjLgj 
(JjLjj I JiSLa j . ^ I ^ AjV I3]j AjU£ jjC- Aj Iaj (Jlc» 

*L1I $.tc.j diaJj £-dajj t ^ 

dI13 ^aJj t j jlLb-all ^J3 ^£^)2kVI «iJljJ d *^ L>* LS^J^ »UjH/i<ftll 

^Lall (jJ)J ^Icl L5^1 dJj^aj Lo-iic . A^lj ^jl 

o-liA^ij S^cLud^J Ajj^jau . di3 j\\ (JjJJAaJ ^ a'VaII 

IjSjijj <jl ^ a\* j (j\£k d^A ^1 Aaldaj tgj3]l ^j 1 mrnVl ^jjj^Ia^ll j 

(JjLi jIuwj A^aiaalc CjliLyj^ djlx!>lc. ^dajJ ^Us ... L_nUI .Vmll 

s 

. ^>ikl ^Ic- ^ (Jlaii^U Sj^ll l^jujgj o^aSI (jjjlaj 
.Aallull AjuujAi^JI AolIjaAlI L-Loi^ ^1 JiJjj ^jLojS/l *3 a ^jl 

** e „ 

^ia , ^A mi n Ljj^jJaA isty ‘U -4 ^ {j^ 

4=2x2 4 = 1x1 LaS ax.j]-i1aJ 1 AiLauJI ^jI jjj 4 t3 1 2 4 

.^51 ...25 1 16 «9 .4 d ja £jU j 1 16=4x4 ,9=3x3 

.^ujjla Uljj ji jlaj 
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(JjJaal l^£lab A^W LaJ tAjjjujI ^A\ A >jV \W &La ^Aj C,^J 
^ jSj iLua .) cllLaiJ^a. JjUI jjLobJl jIjiLol £^Jaj dyjk 

cIAjuljj^JI JiL LiJ ^aJ .1$ AaxJU IfrL^J JagaJl aj£J1 ^JafiJ LoJuc. 

* f 

dil ajjjjaJI diCjS 4 dj£]I CjSj 3 Lo IL] Ag*jAa^j dijU-a <jl Jj tLuixlj 
AjjLI AjjujLoi^J <jl£j . ..tiijJ 6ciljJ 4ciljJ IAaIsoIo Agloj 

^j^LaJ <jl£ ^Ll) daIIj oLal A»a1c» Lo djjA<nH 

* 

4<AjLujj^a_ll Q±i A \ k rfnlall CjliLuiJI IjSa Loijli i^djUjaljjll J ^fijjujjjoJI 

A^^>a> ^jubJj CJjLaall a La .A jut.ViA A_JI jLa! ^ > b Vi LgJl ^Stjj 


l_l£j 4^oJ) 1( £j^al £jIL1I CjULuiaII (jjjlS t^ULSj i^Uaailj Ax-jLuiLo 

• t * 

<j£Jj Uji l.w^a aJ jftVil A^alil dulS 4 L T jjujLnll duli a Llu^. ^a . t 2 = x 
Ar ^jjuaj £& SjSJt J 4^jluuJI AjajAl 1 *ju 4aJ qiL .UiS J&i l_iaL 
• l^joij AiLuLalt ^Jaifiu (Jati (JSI IjSj £jJaJ ILI L$j1j 4^)j£U 

J^a.j . aIjLcJI daLajijo-olI Lsljj ^li Lo£ ‘U l*ji\ h ^ 

La^Luj ^jLo ^ jLufattll Lol£ Aji Aj-cS ^jISj ^Jj A-)Uaa^Lo 

J* 2 * 

JAgj V ILLol :AajI J SjS^a AL^laJ . ..<jiu3j ... LLa Ij&Aj . Luijjuj aj£Jt 


(jj^j LgAoc. ^a.1 4A^jj 90 J^aII AjjI J) <jj£j Lojj& Aajju]I a La 
4%40 *%20 o - ® JajiuJI A&^jai (jt£ ILjj ?LJjaLi ^j Tu .oa]I 

^aJ ILjj ?%90 L>° (jjjlftll tiilL ^jx ^j Vnrtj liUla %70 4%60 

Ajli QA i jLucI aJ jSLill iajAjuJl (jLojI (JJjLiS c _ $ - 1 c IjJIS 

^IjLo ^jSIj .AijLo CjIj jqxnx ^o IjLjcI ^jujLlo ^J4C JSjoU jl^Jj3alA.oj 
4 A-Luj (jjjuiAsJI l_jjUj Lo jUaliVI Lulc. jl£ ILLola (JS j 


Ajc. ^ggjijJlj ILa (JS J^Jalo ^ L'.) ^£J 4Ag-ol*]| A^LuJi ^Jc jj^Ja 

(JSj C-ijx-aJU Cijl£ ^g]l A_gJaL^ll aljS/i jA cJjaJ ?Lu-bLj 


^Jj^al Lo (jSL L_i^)JU ^aJ ^-LilljiS . IA^. AjjI Aj AjjI£ AJbLaU 
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A V) 4 ^J‘ <j£j AjljLoi ^l.^Vuul ol jl Lalc. (jj^juiC- Aslj 

dijlS daa .-LSa l^Ju JJSJI Jj ^liaj (jl£ ^^ill iJjjjclija jl 

IjSj Lo-ijc .^gil] A_jal£ <j£j ^1 lg j£Ij l^)jj£ Hjjoj dijll iiUi 

** * * 

<j* (JaaIjuj Ujli ^ lijAa. ilmila o jlHadl Ifrjl Ayjfe Uj) ^lJlc- 


(Jlli^jui - A mV\g I| ^Ic. ^ic- A j iLall Odj&AJ j (JjJa 

Jl J^VuJ ^jj^oJI 4(jjj^jj ^lillC' AdllflujVI Al^^uJI 

j* 

.5bl9 j (j*o C^^’J A-ilc- SjlajjuJlj ^}iaJI ^l-L^a^j 


<^L P ( ^Jt V 

■ ViTurj jAajbU^l ^jl£ .AJjIa ^JjII^ ^Jl <j*o duj S ji£ll tjj 

Ac. )x ii i ^jj Ja^LuJI I^A J j 4A1&]I ^Jc c_ka jjj ^1 * I -lajjLui (jl 

L-iijjj V -LjLuj (jl ^lc ^JJlc Lol .AaIslILo 

juI jull (jc- c-iajjij V JajluJ! Ac.^)juj (jl Jj 4^(JaSn £^l jill iAijSJl 

jjjj (Jj^aaJLuj aJjLox Sjia (jl ^ jloij 4-LjiLaill <j-oj ^lc 

•lAj^j 

L_iUijSV Ajjoj ^ill jj^-g jj jj 4 ^yx\ ^tjjljll (jl Jjfll j^. j^o 

Ijj— 2 iillj C....V mVl £ua .^jujLujVI —ujj! 1 K*\ ASUSLaJl 

^jjoiju jjj 4 Aijl ks\a aJLuoaII ^Jj ^JJtata .Aj^alLaJl jpa 

c!ajI£ ajt£ai LojI 4 jj-iLukill cJs'Vl Jo J j$ y^W (j* AjjjLc 

J 4\jjic. (^Lkj p^^joiVj j^aJiilo (jl£ ^Jtj .(jkll AC-Ijua (Jj3 

.^^)^.l jj^ol ^a La£ ^^i*JI 


(JjJOJj 4 1992 tjj^JOl ^(JjuJjIj t jjJOJ^Il fl\*l\ ^xUaij J J- ^ 

.1992 4 4(__>jijjL 
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(jt ,Vnj^ ^2 ^3 c £jl^]| ^jjSlI 

l^\ q\ ^3 Ssl .4ujIj 4^^jou ^jj V ^' ui^Sfl JojAjuj ^jlj Uai. ^lc* ^lajuiJ 

£ jL>u3' I.AA (jC jjian" UjjlS 4^aJI JajLuJl *bil ^jL-aL juA 

4jI iLuakJ ^2 ]-i 9 > u j 1 *uu^ ^jj :<Jj5j .^' m%SU ^)^JI JajiiuaU 

lj^x ^Ja2J LqJUC A-ilc- Lo i. 9ir i>n (jj£j AjC^^juj /jli ^9 j LoAlc 

4<JjIjV' UJJJJ^' diiLuit -laJ 4^jJjjl V j5LlJ (jl^ Igjuafij djliill .Ia^Ij 

Ja2Lu> ^iA lg»laflj 4iLuuJl (j! .113 . Ljaj' JjJa2l cilLaJ 

•(d^O^ (^1) ^L£JI (Jj^U <C^3j^q JbjLuJI £» 4^judllLa 

^111 j^jlill jA jl£ lillj jV f JJJj' ^J^jj u 1 * 

(jl ^LjOC-Lj 4j jSjcI LlJ^SJ A^.1 V j' -1^1 V .li^V 49AJJjiSI 

d^^ysiO ^ic Lo-ILlc <jj£j <j' .Sipili dlJj ,u>l1 CjjI£ jlisl 

Ljj^Sj . c 9u>Vl 4 II 3 ^Jjula Ljajl ^1AJ I^A j . Vj V ^ol 

'g >u9*i 4auoj ^Jj 4 uuj^Aa cliii^jp 

\ A>,uy. ^jj ! (J^Sj 4 " S^frls” ^-i-IaLall lilSb*i,v>u' ' g jlc eLiSHalj 

O <s 

4iLuLG li9j 4^aJ! JajLuJI 4JU a!\^ qa ^yaJ ^LJ£^ Ujlj 

Jjill .4Jajiuj 4 JaaJ Al* ^^w30a1I 

. 1 A9» a Ij^jli ^»A3j 'g joifij 4 JLolaU 4. >>19*1 ^ >Vl3l J jAjb (^ya^yu ^JaC 

JjJaall ^jt 4 .L^i^x>'I j .^IsuijJ LLxk ^>g 9j (jl£ 4j' ^Ic- «IfcLi 4.1 a£* 

* 

JjJa2 j&j t. 4 jIa^>jj 44"n>g \a\ 

tdjuj (JJ-^J ^j-o ?r ^)ikJ 4 j^)£ 3 (jl ^^Ic- JjSbll ^.,-lTkj b^jj 4 (JjjJ 

. 4-ilc. ^^3 jj (jl^ ^»jjjj' (jl ^jJjIuj 4-^jjb blajt <jli 


4 Jjj 9 ^—9 jlluii 4 ^jouj2 4 ^ 1292” 1220) ^ ^ Jj 4f—Uli 

• " ■ ' ^ ^1 1" t-jii 4_ilc' 1 jl]aj 
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JjU2 

CjLjj&julJI CJ ic ^lillc* (_£A 1 I ^lill ^lYflmVl 

^1 . (J^Ulj ^IflJlxA i(jjA*J ^j ^ >*r> AjjLuU jl£ AljLa3l 

«f «* 

^JojuoI <jl£ Jj 6 <JjLo]l ^jJjuoaSI (J^2 JajLoi J 

A^pJl <jl jl ljA^j u' U^ ^ jjia^l JjAa>^M 

^jua2k jljui* u^^j fcjj Vs^^. a^u^lj 4 JjLall ,jj1 u l a1 I J-oU^ uj*^ 

(JjLdl ^ jiauJl 4jtLL f tS t <J^2kllll C-^U^V '*^*J C-JJjALo 

** ** 

LiSa! (JLujS/I J] S>11 (Jjl-oj J L*a .AljUa ^I.yVuhIj :^ia! 

ALca^ jl£ £-lla]lj ^Ja3 JSjuaJ IjLula A % f) A jSM ^ic- ^Su 

J j^oSM u-a AJu^Ij Lo £3A-eJl A 1 aaQ j Lola cJiLouSl ^ LJlc* 

L^llj ALa . ,^J3> fc^nll lAA ( ^JlC L-iljouSt ^Jj I jj Uj^U^** 1 *" 

? * 

A^ jp*. AjILlj U^J^ Ia£Aj . ^! AjLoC. <lA flJjiaL 1A^. Loj^x ^jl£ ^aj)ll 

. ljal£x^ L*Jaa jLuiaII ^jj£ C-jLiujI ^4l A juoflj Ag y\j i I ^3 L_fl jALo 

ou^3 .Ajaal ^ j 4 jJj5Lui a£^p> ^Jj Afl^aJI Su^s Ia Aic 

A^U^Jl (j' '\' ,AjLxji)2[j ta^V 43-^1 LJ ujjjuijaII CAjIS Ig-jj .aIjIa lla> 

l^jic^juj ajIjYj AaljaLuoll A£^pJI jl u^ ^2 <AaIadLa Ac-^joij U;iAij AjjaaSM 

La$ <o cillj J ^pJl JajSLuill L_JjUkJ c-IjjI (JLaJI ^A La£ ^JadLa 

Sj£a JJ jli jaVill Iaaj 1. 2 JSjiH U^') AjSaVl a£u^J) Ac-u^ 

# a 

AjjIju j>uu l^imiijt ^Li «^1x11 j ' ^"A'"' 1 '’ 1 "'.' j 

^1 tjj iiL» j& I^Aj .f^yls- j\ Aji Ji ijju pl Ij) As-ju& a j& 

iA ^ftVia Ai jA ^ yijj 4JLfl 14^ialLa AS ^ ^< 11 ^ ( ^i& SjS ^kj 

•liSLu. ^ USL- JS Ijjj 
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1.2 js—i 


AjX \ii 4 ^jt £>jmu jr JJ t Jjtj £&A« <Q±S t^ALyijifl JImiA liA (ji ijjAj 

fjlai*!) <>j!l 0^ ‘41 ua]I 4iLuullJ A^j*a U+* *i Jba^Ud 

A^iSVt uAjSj*H 4^bliluil i A* ijjaoll O^A <jjjj ,4*uJj jA (jiijVt Lf ^ £j3jU 


Ll ,4 x.^joJI 

Sjilt (jl ^jjjioau I 4 dilj (jjJjbjjllj 


.Ua^ j£A} ciilj (jSJj J4 Ajli (jSLuj ^.ca, ^ic Sji LifL Ijj UjV 
|jjj 1 ^ ^ jl fcUJJ 1 jSLui Lajoia. (jl jA jA La *LlQxq 


3^)Sil Jjt-^J La ^jia iLjajI lili j -1*L uiAJ ^JLllc. 

^lc ^i^auA IjLuMa £-fr> tl^ijia i^JjLLJI (jji Lial 

IcjLuoj (jl Ij^a l^jbl^jl ^jx ^jiij 5 x.^juJI CjjI£ Ijj ?^al£^ ^Jaa JfLi 

* * 

Sji (jl 4<ljLUt ^Jjjia (j^o I^jLjc-I 4^1 jll > Ij&a 4 L^.jlc jpjj La 

aJjLLJI 4 ^, (JSjIj 1 ^ \\r- jij 3 J l$.&<aj jt ilgulc* jpJ 5 

i e t * 

liba 4tdlj (jl JjJ 4C_jLau£l 4 j| (JSjoU ,1*J 

Laj IfrjfLoJ La Sj5 Jjl u-Uj £ja jcj-UxJj . (JjLftll J j j (Jjl&II ^A 4 LalA LjL^j 3 
Aipa jLuua jaJu JUjI lij 4 (JjLjJL .dLa^VI (jl La] j £ jajjJ (jl 

ILaj .jua <£■ jjoj jjjju jA £■ jLuul! .SjL 1 gjlc- jjjIjII (jx 
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dlskjt ^3 S jiJl ^iLu LaAic* A-ojall jjjaju AjC. ^ixj <jl (jS-ftj ^ jLuulI 
4^3^1jjuj ^3 LaAic- ^^Lukall ^jc- £jLuo]t LoI' ^Aj^ A-uiij Ac-^juJt 

A£^aJI dUkjl AjjI j 3jall ^jj^aj LaAic. dL^jVI I^)Jxj <jjSL J (j£*ojj 
Lilin lij UjI tiUi ^a 0jlLudj jl ^jjadjoU .filmnya AjC Aj t aj La jAj^ 
jjJfl 4d^lxuA ^lc- (JSjuaJ Aj3jxC. 3j3 44aIYYlo Ac^)juiJ 

« tf 

^iC' ^jA^jj <Al]j} ^Jallc- ^g3 -13^ I^Lula £JJJ cJs^joi 


Ua <jj£j <*Lua> 4^^1 Ia]| A£j^ jo^iij <j( ^lJUtl 3^Sill $AA Cj, 

<jl La lJj jALcJI ^^xJl 3^3 A\*^nj 

s# f' 

^j£au]| I AA ! ^^JLJlc* (jjlikj ^jiiA JLa ^A • LaJ&lm^a I _jLuix AS^^JI ^ jTl 

(j j£ * u" ^3 ^AJUj ilSk^^La <jl£ Ijj A^^aJI ^3 ^fcrt>ll ^jjSjuj (J^a. 

4 1 Aba C-iLiuSI Jj iilli dAj£.lui3 43j3 AJc clijll IaJ V] 4^1jSLoi <jl£ lil 

.A^^pJl Ajjjaij J^ojujj ^jiA Aa Ljajl ^kVI ^A 

cJiL | jUj J j i(Jy*a& A£-^>JudJ jajj c_JjlS j$Ja liji ^ajALll 

* * * 

Ia! 4 Rasuli AifcjU 4^)2kj]| ^3 ?^uiaJ! lAA ^Lul (jjli 4^L£ LojoCk c-l j^Jl ^3 

Aic* ^JJjuj ^I^JI ^3 ^juoaJli V c-jl^aJl . Aj31S ^jjUII Ar. jjoj C—i*)l^ 


c-jjUll Ar -jjuj l^IIjloiJ c_jjIa 1I jj3 £fll j ^jgL> (JS jV yi^LoJ 4 jUJl ^^aAS 

^UVI AimilU jjA Aj£Jj 41 Ab^. LiA Lbjj3 l_ixJj AjjjSjuJI , L^uiftj 

4(3\li* D A^jj V Aj! (JjSlII (jjtLjdjl Ua»V ^jSiuj lAA •c_jjU]| jA (^LJl 
(J^oj \q jUaj ^aAg V] ^jSij V Aj^>aJj JS Jj 

l$j]i 3^S cll3J3 La liU uLllc^> juJI ^3 jUaall ^3 <jVt lAjl^aJ 

^3 Jil lij .^AiaaJJt dAA ^3 jUaii3! ^jLAj lij V]) cJailall £3 lLui 

4Aj^]j Ali tdli A3 jlS ^ji jAjjj 4AjSU]Li villi c5 -LllC' 

« jaII AjLjjoiLoiI a^I (JSjujj ^aII IaiaII Iaa ^jJ a j ^aJI ^a 4^JJlc- ^1 
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J Ji buifl (J jAjJtS t (jjJjj 


c. oli j ^»lc. 11642 ^Ic- (ji ^ ^lj *lPj^ A 

+ 

j Ar>^6.y — Kabbal JIj^I ^15) lSj*j c-i^Luaj : JjLajuj 

aIaJ AaI lIijIS <ja A.ftu& 0jlHi (j-a^U/nJj — ^jjJ-lllSj 

AliiiJJ <Jjjlc. AjA^. J\ Aj diA^jLa 4^£^kl oja diEojp ^J 4 Aj^jJja 
A jljflla (jc, ajj*JA 4AjLa^LtA VI V J »oAa*-A AjIa^Ic- Ajia IgJ ujjl£j 

Ia . ^^jIjjlIujV I AjaUI l*1Ia <j£j AjI ^Jl ^)JjuJ J* (jSJj 4 AT\AaI ja j 

<Jjla £ jLll ^aC* ^ja AjI jA ^JjliLallj 4 A$J^a ^j.W^a <ja jJj j^la jA 

# s? 

(jjUaljA]) -Jja ^ Jji£j (jC, jjj£]I 4 -uS . LulrTiujI Lallc-j AiUaill 

(jj-LLuJ (jLaJ^I lAA £a C flS)UjJ Aj ^jc. ^jcl (jSI 4(jj^JJj£Jl 

<j£j Ia£aj .^i*JI 4 IjLjaI j CjL^L^I Ijjj£ Cfe AjI tLogijl 

£a I^jIS (JJAII 4^JIa jl AjauiA^l9 4 4^1 jA (Jja Aj^asIjla ^ AAjJJ 

jLjlImjI AjI <aJ .^Ai^jaij ^a QjjjJalc l^jl£ ^ ^j) "Sl 1*^ ^jjy>» a <il]A 
^jjSjaaII AjL-caLi.j 4 A JjaBIAa JaJ c£]| AjI AjjLlaj^ill aJILJI 4,, nlLuJ j Jiuo 
AjLuL>tiklj AJUil (jA ^LK IsJ <^aJI 4 a^^II jx-a 1 *a1I ^^aLlSI .jinl 

4 / jjjdjj ^Jl (^AjJ^A ^Aj (jlikuJjS ^A 4 AjLuC-|j 

JM ^ V] >4 V 4 ji^A 4£ Ja3o 4(^1*A 4^jljl 4^aAlc< 

.Ijjl& ^klj IaJ j ^jaL V 4(j£llo c-I^>a Lillc 4 ^^)^a1Ij ^j£Ut 

VI 4 V>J Ia 4. O x^JJ ^jlA^uaII jJjAaII Jc- (jl£ ^jLuta-Lklj 

Iaj^ ^jIS .Ljajl (jAjjiauj <,LajJI AjI I^jUUI .^aIc. Aj 4. ki^aJJ 

> St # # 

aJ Ul£ AjI IjCJa 4^4ljljj|^ll jl^ ^aJJL (3aLj] Ia^ja (j^JC- Ijjxj /Jja1>J 

»^oji Ajljj^.1 j Aj]^L*_a 3 iulaj c,.V^ j ciUis dA^lj j^lo 

4<iUi ^-AJ . Jlflj IaS AjJ^kjujj Aa^j ^ja l'* \yj AaI JaAS .AjlaLlII ajl^uil ^Jj 
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AAil Idl^al £-a JUU LaAjC- l^SsUa jaC ^Sj 

AjoiLuo^j Aj£jj S. W a j 14 tt Jnlj "A-muS” t$j| l^-ic. JISj <jl£ ^AH^I j|^ AjaJ 

jl£ AjI AAilaJI (j^lj 4 l^jua LaAlila <jl£ La^AUa . A^a£ta> AjaI AAjIS j 

ojoII ^UjSVI i_j| A!i^.l ^Ic. Ig jLauk <jl£ 14sS)I ^t> Ai^)IaJ lgjtx 

. Aillk>a £_il ja j (AjLjSjj C5 ic Jji-tarkll ^4-Jj A^.L^j <jl£ 

(J^CAjaII' jIjS ^a <jt£ AA9 AfljJnl A jn*rfkjgj jjj ^aJ I jj ^jSLlj 

£a ^iuj La^la (JS ! JUA AJbdlj JjaSaII • OUjVl c£ gi u^S' 

^jUjill LJL^J La jAj) "A-IaIc. AjjLc." jl£ IjI AjI ja.Vl 

C-JLTkJ linaJ jJjllt fkJI 4^Sljllj 4^jjjjj ^3-iacJ . A-ik- Vjl <3fkj (aJc 

AjLaALui-a AjujIjJS ^ (^AJtoj <^£1 (jLuiJ^M La AjasJ ^3 (jl llilc 

jiLjlSjJI ^ AjI jLaJl AiC IjA ^Jl9 jju ^—ia j-ujj . A-pLi^. AjL^)laj AjdaJl 

.^dlj jt ^Aflull tAA A-LujLiaj IkV Aj]j 

d, UKufl 

A-alc. ££j>lf-a Jl JJI& ^jjjljSj L-JjLaJ (JjjAJ Jl AaC. 

La ^jSLlj .^IjjjiJi ^J-aC. ^A ^aII LiLjlSjdl ^iLuJ^J .AIaLuj ^jjjl j 

ttjjijc ^jl£ AjI JjSII LS \c* ^Jjjfa^a Luj y tikL^Lall ^9 djLLc- jA 

AjL Jjill LjJj*j . Adtill Iaa (Jj^LuuSI ^l£]| ^.Vunj 

<jl£ Iajjj ^1*JI Ia^J l-jVI (jl£ .A_a\SI] cluAaJl ^^AjlaSU ilkKull ^Jiuudl 
lAj^laj cljlil^iJ^l ^jIj AjI ?IaA (J=kt qa (Jx9 liLaB .dA^ ^JJlc 

^jS-aJ tiLjlfkaJ] A_1 ujLiujV| A^lxJI J IaSaj ♦ Lj.^Ljj 1 ^o2l jp j 

Adc AA,Jxall S^ja]) ^a <^U4ilnj ^yyA ^jLwu ^jl l^JC. jjiaull 


f* jIaII 


. Loj^S ^ it a) 
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j 3jja]| CjuI£ lxl£ aAj L-3 tiilj ^jc ^ULJj ,4li£j| AmA^yJkA 
lJlujjSI ciilj Jixjj .JS <xjlixJi dul£ S^)jijL-a 4jo£j| dul£ Lci£ t^^jLaulI 
rri2 j mi :a _.ujlaJ] _«ill t^^LuiVI 33 ^ 

4I—U1I AiluuJI ^ii£c c - n.ililllj Logj^jjJa (Jj^aL^. (J^Iju SjAj 

jl * lajui]! jjjJ 3° l£ 1^9 j*u 4» n^> tF= G 


mi m2 


R 2 


Lq- 


• 31 $ n 

* 


.(J^ljx 331 j LijjLai s^)jjoix jji M s j3 a * j ^' w u jji 

jluU L_J^LujI julij 4jj3j 4x^9 j JjjjJ 3j^ 41*. jx 

. jx j—L iix JSjij AjjIjII 3 jtixl 10 *3 jaj 4uO jjuj 3 ! .JaLuU 

^ 1 xj 3 IS jiajoijl 3 ^ £^ 3 ^ ^-^2 jd 3 ^) * JJg 3]l A a>liu31 4x*a9 l$jj 

.4xjuj 3JI S jiaiJl 3^1 fclA^JC . (AijjiJI i_0»J (_ya jVl u' <-)j® t> 

4jaui^. 4 ] 3 jujl 3 ,4 jc.Lu^j ^15 t U »u^kj j l£ljd a 3 ^^Lllfc 3l£ 1x9 

ILjI c_fl jJLcll ^ ixll 13 AjljjJs cJlujj£I j JJJ»^H £*lkxa 4j| jA 

iitjLijuj 4 jxCO < 3 C * ^>» - <aj lx-lix9 .4 c.jjuJI 4c* j>jj 3 i^jluull 

ajIjSj tiul£ 4 djjuJI 3 I ^ 3 ^^ 3 I£ .^jLouj l^jli 43 ^ d j 39 

^A 1 L A f - ^ > i| \ i (S ^^ LxLxJ Q ^ . * J >. hn\ [ 1 jaj^uj ^_] ^i^i 

31 . juaJI 3 ^ 3 ^ 4*^3^ *I^Vl Aijj-ali jSj :^Jj9 3x dlij^i 

3 ^a jjjlj d 3 jj 33' 4 -ij*JI 3 -° 3 ^ 33 1 

^jLu 4 d^juoH : c - ij£j ^1J dilj 3* IjLuct J . 

33 3 ^ jUauii 31 c,,n£ii ^jIj 3 6 3^3 3 ^ 3 >sLqJi abLuiaII 

^9 LlujLujI Lc.UaSjl dll illj Aiakill dJlA (J.3^3^ J 3 ^ 

lIiAj diA ^3^ ^3° • 3-blij]l aAc~ 3^ 3^ ^3^1' 3ill 


.Ajjjl^Jl CjjIj G '^ '■$ 4-L-alill Ail>tift\l R ,(jjjlj£JI ^ ji)Ci m2 t ml 
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ikbl , Igi jaU a» IgjfUj tj^ayJlj y*ajj^adll (J g >J yd sJ^Ua 

Igic. ji*_uj y^jjtj S- 1 ^Jj^) yUljjl ^ 

3x*yjuJI cLulS 13] *y^j>JI y* yijc-Lu» Jj ^l3aJ aI^JL f U13j (^100 

tA^L uj JjV t IyLa^li£ yjyuiaJl ^yL ^ .AC-LjJt ^S50 AjJajuiyll 

<c.yjuJI dijlS 13] Jylojlft (jAj& 4JlHjJI 5iL*uJI AjL) ^Jaa3 y y^J <c,L, 
5x-Urtlt !jjLc^L£ ^jjjLcjj JjVI t Jmj^A yjyoiaJI ^ <cLuilt ^ ^£20 

(Jyla 4ii3^3l AjSlyall CLloJ y] ySLlj .43 Lao]I y-o ^1311 ey^JI L5^ 

ilAc ^jjuoJ c**.!»JaS j 3 ^gJjVl t>ji^ yJyiaJI yl yjfi] jLuuJl 
L T liu3jj LS \J^\ yj^'kJl Cj\ jpAjL£]| ^la51 AiljSj 30 (jJjUI *l jaJ 

Ijl-ujLS yiic- ^laal a5j3j 30 j ^yjjjyh ^L*.jjVI 

4joiij yo^/l LJJjx*ia oyiiVI Iji-ayb£ yAjLoj]! ^iaS (Jal yaj .(_£ya.Vl 

^gJt jLaaII ^LuiOJ Ljaul y^AJ j . yjaia.yo J1 jLoiaI! ^U*iiSU yfLaJ i* 3AJ 

y$AJ AjU l^2t oyL^aS 4ilx*u» IjyjJC-l 13] aAC-j . <iLlljJ |j$Aj jjS) elya.1 

<^yaJ yl ylLoJ . AjLjatjft]| Aj^yuill Igjj .A-sjVI AjiiaJl Ai^yuill JUJaJj 

La JafjJalL I 3Aj .<JaaJ <j£ ^ AjLa^j jL*nN 4 a**ii]Ij Ig juiAj AaSI^aII 

L-JjLujI 4j| .(JjJaliill ejLua^ *Uauu Igjlc yllaiua AjjJaLj <Jl .yjjjj ojSujI 
.CjI j^uaII JSJ o J J* ^11 djtjjilill <j£ SblS ^AalbaiJ 4 C-jLuOt 

(Jil*3]| JUJJ yal 4 jjujLuiI <(J ^A ^-Jl dllyylaa]l &3 a ya LyCJ y£]j 
,jjxl)U jA ygja-a ^ic. ^Ua AjjjIj Ig-A^Jj t^LalSJI AiSaJl Jl 

jA IaAJl^I iLyySij yV^LtLa yLa^g La ^yLaallj ajSlI yl Ljaut yjjJJ ^g3 
JA3 La) tA^yaJI yLkj S^SlI yl jJn^yl ylS .yiSU yuLaiVl 

•^'yLuall JjJ o^jill yl yj^jj JiSI ^aJ .A^yjuJI yjuu ojSlI yl yjj 


.AjjVI 4£.yioilI ^^ijJalioll ^jg Loll j& I^A L*il j 
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u£] .M aJ aM JJli jl£) ^Ij J*U] Lu dlj J£j 

JUjI jl jLuiJ 4ic- jl jSL<u jl aSjIj aJj£JI 

s? 

(JjLflJI) L-LUjJ) Jjj J0X jjjL .4-fcS^I £ jLou]l ^ Djill lil 

Ijj t^^)Lou]lj ^ULJ S Jill 4^ JajuII (3^^ Sjilt . C_Lbudxil j 
lljJLk 4\x Lun ^jll Aa^iaJI ^L^aj AliSJI lW-*-^) 

Lua 4 ^jaI .(m) AliilL LjjJza (a) Jjbu (F) Sjfcll F = m.a 

a^A jV (J^3k LJ^V •C3f ju ^° (illjjj ^akll ASi^u 4^*j 

4 - \\ fcrt% jc Ju3j .4-uil^Jl p jx c - v W 3 J aJc* ^yj^LcLi I 


!>4j iLuij^a Jl ^^4* ^.liljA J&J 4j*JjA JjTnnj J jl£ •SjiB 
ja (Ajx]| AjI jjia jc (JSj V AjS^LkVI AjSLjI tAi^Vi J LkJ lj| Lul&J 
^fc>iVi ^luia.Vl &^A jl LoJ .Sjljjil ^LuiS^Vl lL^ AjjJataj AiUaJ £-*Jaj 

J JJCL Ll*u 1 4^£Jjl^ll jLolaJI jt IajUj^ Jll ^3JjUa]l) S^jUII ^jaII 


^yciluiA J£jLj Ia aLj 3jii] ^-Loaj jl <_aj2 
JSLu Aajj J S ^>J <^ilja. (jl Jj-lll J ^juLa> Jc ^.U-l)IS :dl^j Aj^aaJlj 
I^A . jpS! ^uiaJ' ciliC JbtLu Ja> Kjkll I^A jl 1*3 .-LlJI Jc J 

£-Laj jij^A jfll C-jUI J Aa Jn^ll 4_flia jlj ^^tLa]l l.lu jlt 


A3^*aj j .3 Jll d-iA Axu3j ^uuia, 4-3 Jill Ac-^ juJI jjj AjUaLJI ASl^jJI 
3-La L-fi jJtJ jl£ .Ajj^alaJI d Ia jj jL ^.W^i^l . L-jl ui% jS^u lAl^aJ 

u' <J <^Lij jSj ^]j .^jiajiS/1 u^' u'jj^ 

4AjuujLujI AjjJaJ £c_Uaj l^Aj ,^)aa11 Jc- ^jiaj|S/l Ajuj^LoJ (^^1 UJ^aJlj 

jS^aJ Jc- ^j^aj)S/l AjujjLoJ ^ill C-jAaJl Axu3 jl 4^^a 11 j 


v 2 , V 2 

t jjaill <, jirti R t"ij%| .a = — uj^ 3 F = m . a uAfcH AiLc jbacLj tF = m — 

R R 

.(J^Jjj V j Ja^>U .^AC-^uJl V 
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<^311 c-jLul^. V .4-W,Ui>n Ai^laJ AjC jjju J 

^i£j (Jj . jxSOi\ ijA dja. J£ ^pajVl cJ^ AjujjLoj 

t La$ aj^^a ^ 3^S^)aia31 (La^Ju (jSi AjKII aJjSJLj aJJiaaaII j 

AiJj ^jA^jj 1 gi^'j -AjljIj jJjj AjjJaji ^Aj) <—>31^331 (jjjlS JfrliWij 

Ax\ksz ^al^jkJjujlj ^oaSIj ^j^ajbll e_j3La3ll Sj3 ejLui^j ^IS IjfiAj . 


A^mll ^jjli ^ ^iAjill S^lc-Jj <^311 j) <j*JjA 




.Sjauilt ^ -kLjjJ Aj^lilsJlj -Lijjjj ^jJt tiilj £x> 1$jlc 


* t <■ 

^ic. IjLojcJ l , £ jLuull ^jl .,. ujLui^kJI jIc-I 

* 0 Q A^jj 

^ 5-ulilt ^ L*Jj-a IjIa 0.0027jA = £ jtuull 3jJ$jill 43 ju.j ua 

(Jjjbu A^j2j-o Ajjlill ^3 jtLut 10 jA ^j^ajVl ^Ic* ^^15331 £ jLuj 33I <jl 
c_iatjJal 3 j-o 3700 ^)*S3l Jc, ^ajVt l^JojjLaJ ^^311 3 j33! 131 .^lj) 2 

^ia t JJS (3 ^j 13a j >4^1 fiil ^jiajS/t 1^-jujjLoj ^1 3jiill tilis ^ 

j/V\j aJjS 4J ^aklli - a Y&W I jiSa j . (ji3aj JiiJ j ^133 ^ij 


13U1 *3^)£a 43c.Ua. .Luj a ^>*Vl <jj£j 


^2it Sj3 ^jj r^lill 43jjli ^jki 4 1^111 &3a ?4iLaiAl! ^LSj V 

SS 

.LagJjj J-uaAj 4iLuL4Jl £jj-a £4 LutSp ua* J, m jjaua yjj jLaj 

13] ^>3a9 L. 3^o 60 ^A <j3ajVl AiUwdti 

C?t <J£Xi±!)!\ JaIc. ja 13a .3600 =2 (60) 
Lo ?3j^i31 ^3 a ^JuS (jSlj ^j^jla]l 13 a ^j! t4a^mll j 

.«■jjJaJI LyjLS aIIj — 3j^ixuiVl &JA UAj jJjj 


^JajuJl 3^aklj ^\c- £3ljll <ijjJa]l ^3^)2^ ^ Ajlajuj Ujlj ubj 13U 

^Sljll ^jjJall ^0 ^)jSl djl^o £Jjl jA l^Juo ^lj jic ^ ^311 

«Isu ^1 ^31 ^ jfc^all qa CjI jfA j . ^l3>al Aju^I ^xj ^3c. 
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s Jjjall SAjui lili* S^)£ ^)JaS L j|j Ldl£, .^cJI . ..jllJ 

• (2.2 (JSjuJI Aljialj ^jfLj g l'hn ^Ic. ^ jjgu 


jjj£l . I aa AiLuuSI ^jj jjj Ajj^)Jjuj Lc JaV I ^_lc I aa 

CJjlLo 3j£a -j! Jaa2/lj 1 ik^Loi tA-n]l AJuajj cc-IajI jp£l jl tASJAa-U UaSuu 

M ^A .^Uju AaTi* j O^j V j\ I^aS aa AaLauJI 

•A—jlaa. ALlL dljA •u LajC lAj lAA Ja.1 ^jaj • JjjA 


t C t Un\ AaI .dLjl^ jaI! £jJaJ A3 ^jpjjj jli ^jaI ^ja (j£j Ia^a 

tg-iuu^l (JjaajoJI J^a> l-jSIjSJI dsl£ja> ^fLau 4 ^j]I <jAj|jill 4£3ljib 

.(4 (Jj-<ai]l L$-J] A j*lai | 1610 ^ jilS 


I^joujjI ^lil ^LjI£ja]I lAA (JajIjS ^1 AaLLuib 4 jAJ dAa,jl Ia ^jjl Lo 

j 11 „oM l v* Ai^^Ult djjlS j - ! jSil 

(AjjjJajJI^ A.i>.lilAy 1 ^IjIJaaII . jSil A^Ulj 1 *j)^) UojIjj ^ !nC>l ^jj^aj 


JS 11 ^ u JS ojja (j& Ua*J AjjouIIj I^jI&^jujj 

<! 

jl£ A^Iaa 1 ^jAaac! dAA Ajj^laj .IjjJalj^ A_lS AJc. <jA^)Jj Ajjoia* lAA 
A^jja JSjoU ^AiLiuil !a$Jj . 4 , ^q V /jlS ^aII ^£jJsuJI ^jjjLujS/ 1 Al (AjaASj 
i jluJ £a Aja*^.ja Ua^V ^ jlnjm ^a]I jjg 2j| ^Ijaliall L-jLuiaJl 

Jaj^)3lj ^ali A n>C> 6 jIAlLuoUs AjlasS oAA ^j£jj 

^aJ L_jjlij 4 cjSI jSll ASja.j ^Loia.S/1 ia 1*1 la ^ (jjalll <jijjAj£]l 


Sj£ 1I ^r-lajbii ^JJ* (J£ j ^3 AjJjjJall SAjIII uJ^Ja (J^aL^. jA LajJ AAjIAII 

V) jA La 4 ^u1a11 ILAj «lA^Jad ^ 'a. (J1a t^i*j LoS ^aJI 4d^Sll ^ li > n j 

iAlliill <JLk . Jaiaj ^All AajLjjill Alo^II ^a ©aa . A«ajAH l^lu ^All aJ£J1 SaAiII 
aAjjdll ^jjA c - '■» jj ^All ^Aj ^All ( ^A o^£]l aJj£ 
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2.2 js—i 


(ja f jLL jIa 2au ^lp :4 oj j*ia 4-aj* 4-L* ^JbilIj LjjJa Uola <jiajoiiJ 
J tf i tCit^jL jail iajakfl JjuL JLJmIaB jtixuJt oiJ^* 4 40 jiS 

liul V 1*3 ^jasIJ jiu) .Cilj^a £jjL jSl AjjjMalt <-4jaJI Aoi^uaH 0.1*23 

0.1*23 <jli tl**uU 4 ^Jp jLupVLj <■jLUt Jju ^Jp 

jjj* o-iP o^li ta jJalb . 2 3 - 9 ?2 - 4 J -9 4-»>*A« 0^* 

.<iL^A 
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bjbjja <jl£ ^JJlc. 4 j ^ball ^JadjuiJ 

^LockVI -LjLuj J <Jbj yj-aUt L_jjli jaa clpj^ bs) t b£ia 

* 

^LtJI ^^Sjj La bllc .AjjilaJI 3 j3 Ajjbjjall 3 jail (jl^Jb-a 

d^cli a^A .AJj^ojo) jpSl Aj^Iaj jOJ 3-ic.bla ^jaUx ejjtflalb 

• ^ JiiU AjujjLujI 

jju ^ Sjifl 

3^aJI dLa jpjj L-ij£ ^ij ^1 La£ LliJal^ ^Jjul (jjjAJ ^j£Jj 

^JjiAjuiiS j^jSbAJ L-flj£ >1 La 4jjjuJj AjLjj 4^XJ (jCr 

: ^^JjLa ial .<il33 ^ij ^aJ Jjjjjj -l^blL y^jj.Wl (jl LlA blj "(JeL^" 

<Liuijll 5i^LjQ -Ijlj ^jc- ^>Jjb]l ^xua ^jJnTi>*>j ^jt" 

^LlLujj V b-U2^j 3 AjIjLco V ^ 4 uaMb t jA ;3jSill JlSijl l$-> ^jj 
^^ 1x11 Aj£1a1I Aaa j^ISVI jjjbiU^a ."laUa^ l^j (Jjaj <jl <ajuila]l ^j-uax ^1 
/jjJjj Aj^laj duis 131 - 4 L-v’u.»^ lAjlj /jjJjj Aj^)iai (jILudh 

ljLja£ ^31 .tjlli Ij^A 4^jjAAJoill ^Vn ^Jbjjoj ^^jli A^Jcajua 

^aJ .4 jui^oL&]|j 4jui^juO*a1I J A-latSl jJl idjI^jljLl]) Ajj^Sajj Ajic- 

. ^xj <jc* jjjbll ^j^jjuij^all (Jj3j ^jaJ (jj |il jUajjVt 

(JjjOJjSj /)iu^A c. fll^k ^jjiuijjalt J 4^-fiJ <j5b ^1 (jpjJJ jb^aikb 

. !ebJjS/l (JjjLujI jAj^. ^j&j ^ia bl 4 ninlb Lal 43j£all JjJa IjjIS 4 L5 jjjuA£j 

|^a" jL^ad^b 4 CjUaaiLftll jjjuiiju ^t^ojujJ ^xj ^)Jjbll <jli ^oj 

LtiS ^aUl LojJi Jj^blb /u>n\ tc-bjjall ...d^bxj Jjl l_l^jj "^-i%^ 

sS ^ 

^C^]bj ^jbiill ^A b)J^d ^ bllc- 4bSlc 6^Slxj 


4 x\]**a iJiiJjjj.t-i_& ^iibll 4253 O-a 4 3 ,^>#0 4 ^jjj t»l CjiLa)lj-a jjajl 

• 1977 ^ 4 w ^ 
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J (jjgjaj U*_Lqj VI i.i>j l-^a. dlj^j VI tdlj 

AiaJj ^ <jl lj jL=Li]l jplc- ^b ^ ^lll ... CjULuOkJ ^UsJI j 

^jjC- 4, J ^Aj ^ Jjx>i.^ll ASj^Lj^ Ain*a^]l £JlL 1 jl IjIj^I 4 A jJa 

dul£ I jj (jSJj .j-iiJI ^jj <jjbaj£JI ^LujI ^_aJ A*Ia 

AjjSaJI ^jo^j ^jj! liA^tcJ ^b Sjjli ^^A 4.L15 

Ail U1A,1I CJjlLo 1 4 Uq\)I g JA ^Jjjajil V^b bli! ^ AlolSJl 

' * * 

.AiLaJI d JA j| J J)j LoJuc, 1^. lau^ui _^jC- ^jlj ^ 

jjijj - jli 410 t4 t3 t2 tl jI^aaj AiLuuJl dol j |jj I^Aj 

r 2 

3ajjUJ! Sj5 4^njud Ija lij .0.01 c0.0625 cO.ll ^0.25 tl jlbcu 

.^iLiiJI I jjjS 


^jjjjjuU L-j jjuj ^kl liW tilluAj ?ojSll a3A Ajlj-lL ^A Lq 

S^LlS —— A^oJall jli 4 I^JA J Aji juiaII ^aflljLLl 1 X>. VlC» . Jjill 

* * * * * 0 0 

Ail uiaII CLu^ailjj I jj I Jl^A J . l^k l^k l^k Ijljjjuj (Jj — Isujjuj 1.1*. 

.10000 1 100 A A <■ nuvi >*1> UJ^I 4- t _— 4-4l c ixiLaj 

* CU- M* J 00 10 2 * 

* 

4AjI^VUI ^ jLuj 0 ^^b ^LuiSoSI LiJabj ?0=r LoAic. <il]j ljuS 

^3 Ijjl ^jjij AbijVl o3A ! lix a AJ ^jjjJ I^A YA-ajI^jV ^ \x a La 
£jJaj .A^nialdlj A-ulgjJl CjliuiVl ^$3 £^ajj Ulb 

^a*JI ^3 ££1j i^lSLn 4 0j\jj JjufljOJj 4bbj 

A n*\ a AQjQ^k o^A . JjJaal (J£juU ^Lui^U dlaa^l Ajtjil^ll ^ij <jl 

Ajbli (jx c ix jJjj V .JIaJI ^a Ij£a ^l2j (jj3 

(JjuJ Jj3 <j-a Aj u\hi Lc <J^3 4£utu]l ^alaJLaU UjC3 .UJuAaJl ^jjJa 
— LLjjsIjli* — Ujj^J 4jjaJj ^gjljl^C. ^b ^Ujjill J ^j-c ^jSI .AjJI LuLa 

.(Ij£a ^Jll: j! t>> jJIj <jlj) 
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Jju U 


Ij^aLujI Aid ((jjjjj <jjjIS cj^J (jc (J*ali ^jd 6jl!ixll AlluiSn 
jJV , i *J ^jjLjjJalj^ll Ua .AjuIj dllil juU^I jl^jjj j^ljill dAA ^^nlaJ 

dAA .A-ilc-lili j A3UUI AjijI j Jl£oiL Aj tiLjlSjJ 

(^^>luj (J^1 «a)I J (_y^hj)l 40jl^)C-V 4 (JJj1loLa (JjU cLojuoI CjI^jJsuII 

Aic- QiU^<ftll cLaLlH (jl A»2kjA] ^LolSiLa ^1x11 lAA ^jl 

^3 lj\Aki\yi a1a= k £*Aaj tjila&r C5^ ^jJaluUx*i *(<jj^ljU 

AiujU <ill c.juuA^.1 q\ £jba plLc t aJj£) d3Axx La AlvJ 

* c 

Aj\ vti^k (jS^cu j^jxJ)I] ^A L_i£i jill A£^x3 - m 4 La’un^ Ljajlj ^jJaLdSI 

o 

4Ajl^j^>laj Ajl^jJal^joJ L. i^y *a'l 4(jjLLU (jlS LaAjCj .^)Lal£ 

U" :ja.Uoj <jjjLUV Ajlj^j <jl£ 4 "VIaA (JS ^3 Aill ^j-a elui liLaj" 

c-VjA CjLoaLula q £1 D-i^J A^kL^j cjluJ UI aI>I^JI ^ >n 


^Al^i tAjjJaU^)ll ^jjjjj ^jaUx ^Ac. J k ^viaTi ^)1 jUSJI (JJjSjjI£aa1I 

t jjSI Lll^Lu^aiaJ l^-ilc e^iJa]l ^ C_fl ijjuj i^iUall JLa 4 dAjA^. ^jaILo 

^jj£j jj^ULoII d-IA j 4 Ac*^)juJIj aLSJI LJjjJa ^.A AS^^Jt Ajx£ 

. (jitJ^A tilU ^3 La£ 4.Uj^)juJI j>>»; ^3 Ali a 


" f 

^U C XJI 3I Jjjl l^)Uc Ua^I (J^llaJ Lo.ViC I ^£A j 

J Aju Aj-cS 4 A^^pJI ^0 Axa£ Igjua 

^jLball dAA dlia> juj 4Jd£]l cs^j) 

^^ic. 4 (-jSIj£1I ^1 *(j!jja1! ^3 4iU^H ^Luo^Sfl itS ^ 

4<S^^J1 {^2j ^3 JjIj-uJI A ui4*i Cjiajll ^3 4 (JjIjjuJI 

UJ)J^^ Aj3 £ jj ^aII 4(_]j|jjaill ciUjlSj^a ^A AjAa. Al]j ^jjuujla 
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I^LojojVI (jJJ 4 L_jIjSL]| lAA ^ ui^ A^pj (jl ^jjfiLaJLuiJ i^jlS IaJ^j 

oAA (JjuL-alflj ^3 (Ji.Aj V Uj&A *^J| ... (JjjJjjj j£ idSjiui iAjjslj 4 <JI£juAj 
^A ^p^jj <jl ^Jj tiA o^Luj'yi ^Ac. ^uad&ilj 4p,\a.y aII A3^ua]I (JIaC^VI 

^oIjJI ^3 laiiljj IaJlg lAA <jl£ IaI <jSL]j .AjSa* 1$ U-a> 

^jjLujIj L-jL^a ^Jj tiilA Ajju VI ?^jJI L$^ &AA fA*-J IaIaIs 4^)aC. 

?AxJiAflll ^Ljjill 


Aj-ujLjujI j Iaa. Aj^ysiC* jjaI ^Lai^VI Jajiuij AujaL^JU .!il£ ^Slj]) 

(jc. djill AjfLijl^j^ La jA V liiV 4(_£^>Jaj]l jJjuaII 

(JjIaj ^jII djLk^o 4 op-v ^jjat./nj <jjplj_pi]l j iAujAla*!! Aaj 

l$j) ^3 4^li^V lgJC> l*J.WVurt A J X «P^Uxa J Jp£jy I (Jj^joSIa CjL^.ja 

(jjjuUfiJ pfl jj .A-UjouII Ajj^paj ^-3 (jjtlfcijl l^AJjui La£ £JjJall A£.JjuaJ j k Ain 
l^Ac. (jjjuUflJj . ^Ia jA^j ^Jl (Jj.aSmlj Uilj Aj£lill jAljiall ^3 Igic 

IaIaI l^ V ^g^pjaij ^AjjjjJa aS^IaC- Ap jjJa L-Jjlau AaISL 4(_pajVI 

AilollJ iLJUajlj Luij^p ^Jjj Virgo jC'JJS (_£* AjjllUutl i^tiU-A 

<J£ ^^A AjjilaJl <jV Ljajl ^ASdll ^jPjuiaII ^Jc. Aj^-aC» . 1^^ U -0 u-i^plL 
.AjjJajI cJbtiSU Aa^aj Ajxjj^all jIaS^U AjjLjafi]! S^aIaaII 

' fc ^N. j* «* 

AjjSI j£ LjL<A4J AjjlI^ jLaSI 


jl- 6$VI *l—P ^—9 ®AjjoUJ iAj^-al A^j AaIjD <jVI Ajajaj Ia 

jU jjA ^ic. CjIa^LiaII (Jill CA^AjuJ CjVLaVI jUSI 4jj . Ajatlk-aJl 
UU UjujpjJjl ^3 C*j.^^j ^jJajI *C5^J ^IaC. J^jaj A1 

Ia lij j .^JlxJl jUIj CjLiUi ^5^ Ajuoaj ^ jJt ^Lua ^3 d^jjua 

Ia—A ^3 aLoISj ^^pajiVI <—-l^j^ JUA ^^lc. cJj^A-a]l jljjujl ^3 ^jjlc-lill 

* A—jjJI tiili ^ liLlV . Lpl ^Jn^al Jl j-ttV I J^J Jjjau 4 Cj3 jS 
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'g 4»' isrtW ^^all .<jjl_jJaA]l SjjoO A yfv i A^ljjJli 

jjUoa cJLij AjL^I (Jjj>LuJI j 4 jLaJI i C-ll jUII Ajjj c JjV' fij-all 

• A-aIjjlSI DjSa aJC-Jj ^ UjoiAJ lg-l£ lIiaALuj (JdA* b\ji Lol 

•clHj^j CjliLijSV A j» Urf^'l jLaSV 1 (jSJ 

JJJ - L-aJ J C_fl1_ ul£L d± 2 ^a_uJ Ajjl jJa&3l djL&fl rfl'l D.AA AjuIj ^A ^a£ 

J- aaII Jt CjjlA.^>]t D^_J jAfl" fijlj ! AjjauujJl LlLqj]Vix Aij*>aj 

(■*n% (Jj\j1a&j ci^j diLag-all o«ig_Jj 4£.Lja3 (Jl>j l^Jua Alala* 

^Voyager _j^a 4 A*j|^) 3 l 6 -^-jj 4 AjSjjLsjpj 1 Sjg_^l 

<S 

(jVI Ifrjl,., , Jal^k^ djJ)jl _^_ Illl J Ldlc- J Aju 4A^ ^Ic- dlJLLol 

!..Ai juij£*a ^) j^- dAjJl^ ^aJIjC* ^-Luj ^aJ (jllajal 4 ^juiajoJI 

£^jo( (JS <JjSj I k *aj jA »1 fcJnftll (jSJj 4AjLia. ^jju<al ^la* JuSllIL jA s-L-ia*]' 

.<iLjKjXk\l (j^ljS (juWl 

Jj aJL^oj) i.,i^j ?dJ^x Aj(jJajj ^o3 j^Ual <j£-aJ 1 Aj£ 

^pajiVl ^tJauuJ Aj jl ya Ax-^joij Ajt3J L-ia^J 4^ VbuAj La 

<j)i 4AxjjLo A&jjuJI dul£ Ijj 4 L 1 A ^j-o . jtla^dl ^liujV' 

JaUjuj S^a ^^jlL^3I (JjLuhII ^glc* ^j^Lajjuj 

-.icljS Aj^JsuJI IgJjla. aJU S^c ^^]aj Ua 

D JJjaiSJj JLLo ^l*j jl 

JaaII jli 4 AC'^juJIj ajlUoaII (jLaVl 4-iL^c- Aji 4^L^] 

JaJU. ^ LftS 4 Ij^jI j Lo.jjc. .LiaJalAj 

L ytkl Ac.jSj-0^ ^ c ' (jl ^g-lc. (jA^)JJ AjU 

Aj| jjt aj . ^Jaa]l c iu^j ^_lc- A*a jjmLc VI Ajj£, £x A-lmlJd^a 

0 J)\*Xa jl£ 46^1^ (JjLoill l^_j ^jSAaIIj Ax*^)juill dulS LolS 

Jft (JjLuII »■< A lal mj (_JSj lilj . Ljai^la 
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4 J JjLJ Lo^ic La Iaaj yijVl 

^»VI 4j ^j^i4*vn AjC«^)juj (jli c -1 3 A £-c Llil^-vVlj 

S-Lc 4j ^yak^lA ^IfijJ Jc* jli 4 j]c.j . Ij^Vj^pJ (_ya^))2 1 ^Jc* JajLudll 

L-fiKj I^A . Ajllc. Aujldj A£-Jjuj Aa'u (j>4 Joila (il]j SLrx 

AjLiC-^ 43.1} A jJjj-aJ ^JJ AikJaAJ Jilj . Llllc- 

I- 1 LQ QiJ\ ^AaSUJaI) d}|jl.la]t <jC- liLftJ .((JJJ JjUtfl]! ljJj£ C-JAJLj 

* 

LjUij J^SkJ 1 *Ua> iAjoiij LaLoJ jA (Jlc. jl-lo J ^jr u^i £jJaj 

(jj Jjj V ^j.Uri.i'^ Jl jli (j&Aj .AjjJajVt AjjilaJI SjS ^IdafcOuilj JjajJI 

^oill (j^Uaj Vjl ^ JL-aJ jjJ(jjjtjS c jjJajp JvLa. (j*a 4lia. 

— ^1-lollj <^Jfl^)*j t^Jj dia^o ^)t-lo jAj 4 o^S^JlA J.la Jj 

4^-aJjlAl j!^ J ^*ju^aSl j^SlI jj ^ . Orbite-parking cjJJI 

jt-loll IjlA ^^C-Aj .C-JjC-jaII (_£ Jljll jl-lJ ^liuj . Jl (Jj^J (JjUalo 
4 ^jL £jjL-a JJ^ otj-all ^liujVl (J-a jljbo ^^AiIa^I 

Jajl) JlJI djl.Ao JJ (JjLuJI £3Aj 4(ji*)j|SU jljX (JSLij Jjjijllj 

(jx 4 c^Lnl^Ljl ja lg-j ijaiao -lAiujJ CjIjjLiJI dAA (JS .(3.2 tJfLuj 

^ 1 } jll dtau^I J Cj^LpaulI (j>a LjaJ JJj ^gjJaJVI Jliiill UJAaJl 

.Jjii 4a. jaII ^ jLaulI jjjIj C-L?kj 1 $j 1 c Jjj^aaJl 

35900 ^lijjl JJ ^JUj^a Jjik ( 3 >UaL 4jl Iajjjuj 4^jUIj 

£)A^j 4J)j iAjjlalt jlojLS 3.07 JJ J-aj 4 jc.jjuj jjJi (> 

jA 4 <C-Lui lAA jl ^al J ♦ 4£.Lua ^jj^)jaiC.j 


©jjj — w j rw “ ydjj^ 1 j j 3 <Lijij ^Ioju (ji g __ 


R 


g»a w>U laJlijjl 1 

.Tjj^ll f S^aIj 
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3.2 js-i 


j*jj ^ - jiA ^ Vji J3L«J (3^ • c^! tP^ 3 ! '^ 4 

uiU j 'i j AkJ Jj£j Ltlic> I Jjii j J Ia JjLuJ) ^ua» CjI jjJ aJfr 

( .» j±a ^ jiiuu 6*°** ‘5^V' 



4.2 js—i 


L*£ i u t i 4P jmIL jjJj ^i21 — Jaj| fjuaJj] i«i1l j^ilt i-lx« 

.l^J ^LuU (jijVI 4 Pjmi 
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tj-ajVl JjUt jli AjIdj •C-K 1 SjjJ t>j 

^IjLuj 6 jC-JU La ILa .(4.2 (JfLi ^jIjAmiI jlj-a ^jk tc> ^ Ijj 

^ <f 

Vu^oll jUSVl Sj^li) Satellite geostationnaire UaJj* UjaJ 


.(CLjVL^aT^A] 


Lu (JS . ^Ljaill jI jjujI ^0 1 jJaau lul ^jjjl di^Ljal \^£jt 


(jC> Sj?iSj t* u.^aJI j jSkUajJ yjJtjJaaJ $Lja2 (JL^j ^Li 

AjUaJ L*_iu LoiLujI J<JaJ A jaLu^all ^jUilVl (j-a A^_ui Axl5j t ^j> ifl 

AiSJj 1 j 1 j^<"L (j^A-o JJC* UJJ^A Ajli AaJi t^Aj .iSL^al 

dlS^afc. ^Jjuj lIjLjaSLu <jti j^aull t L& AjjoiIIaJj . I^A Luj.A^ ^ jjJaj^a ^ 


CJjaJl ^pajull . (JjJaflS/l ^Uaill ^JtjaU cLajIS AjuLiiall 

jJ^aJij 1 jL^n a ^u?k.j g,Jt \>^n 

^jl S^)^a jIjIj tillj qa ^*jI ^J] L-JAJ Qs >*jlt Li (J^ .^Ljaftll qa jj,Cr jJj 

lg ftLLij q\ (JjJaaVlj ^ajVl A^LjS \jpUaL o^oS ^a ipL-bS (J^j f J*L 

La tjj LuV .A-IJj£uuJIJ Aj,u*ull £$jLu JjJaij LajLjja a! \^k luba tjSi -5W 


^j-ajlVt cJj^- Ajca JJ^JJ JjLuJI £JJJ AjU 4(JjLuj jrjla. UiLS 

A^jlj . AjjoijJIj (JjLuJJ 1$ xii&j AC-^juaII AJ jV 

* 

dyAaJl A-UjjLLoj JjB ^o Aj^)Si La Jj 4A Wii'l d^A £5 JiiJI AjIjC- 

D JuLa AjuoSLu LaJjli LaS luj^la ^Jojuj Ic ^a IJ^aLuj ^-uja. 

.^j-a jwt:\J 1 l^-J ^jl jJIia ^a (^J A-baiiSL A,^£ ba^ 


Ju JjSaJI (jS-aJ ?Alx9 C - \^j La tCjjSl j£l\ cJsLiSjjail (J^.1 ^>-aj 
.^pajVl ^Ljafl]l ^o tlLvlajVI ^ jjLua ^jJajVl i. ;\>1 

1 1 CS-^ A-JjSLai AC^joU AjtSJi ^lc. (jjjjla ^jjSj ^jl L V^.J aJc- J 

jl^ AjjJajVl ujjLaaJ! Ac-jjuj I^jJc (^iiaj ^jJI ^^Aj tAjjlu]| ^3 
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V jl A-£j£ j^J ^jjUaJI liA J^Ual jli cLjajI LaA j£Jj .(jjAjll 
^A jJl AjljI J Sjill oAA JU. jui^l Jc IjA ^JlAld .^joil-La (JSjoij Aii: 
J . (jajVI (Jj^ j-I a J ^jjUall £dajj IAjj UjaC- .A U Jn J/ 1 AjjilJI 
Aa*!)U Aj^aJ ^joxj ^aj . LLLui AjC Ll^-Vi jillj * JjaII —jI-IaII J 
(Jju«aJ LoJaC- i. UaJl jo jaaII J^)A^ L-iSIj^ll A-Uuull dl£^)aJI 

*— I J& Ajc^juj c Q jA" jjJ Aio AjjjSjj Uj iAiUoSjjujI jl^JI l_£j£]I Jj 
UI j t — J jLuJI c_ia jj jjj 4_iSj£il jo i-jjjliwj aII^ S^jUlII 
c i. Jl jA Iaa jl£ lil IjjAI .l_iSj£ 1I jj^ J jl) jjU jIaa <J 

cl_iSjSJI ^Jc. (Module) ^UUl) sliV VI jj) 4 Jjj Uli cAa^aII jo 
jIaaII Jj AjjIcJj AjlS^j (_jajVI U -0 ^aIaC- jUJaj 
J JtauUaJ . (jiajVI Jj UU <£jaJl Jj oAi*J jl jUaljlj ^jjUa j 
^!>Ua 11 AfljJaJ 4(jpUaV AjjUU jl cl_£j£ ^IaALuiI AjJII 

. dJlj e_lS J j^J ^^-Ja jl 

dalil jiSVIj cl_iSI^SJI A^j^. ^l^iUailj jASLj Ua (JS ctIaaII 

J " J>UaVI isijj' AiauU U .1^jj I Jj .AsUaJl titjiuil JjlSdl SjjJoII 

Ifrjui&j dUjjSVI Jj .tilli jl cjjl liA Jj (jti ^a j£)UaY AjoS^la dlijl 

lAjjuaa jJ 1 J t jjj jLj jj^Alj ol jjjSjj cdLu jjjS c < ^jljll dm3 jll 
c_LLuji jail AxjCJx c-IaaII jA Ajj jA liA ja£j . jj jjj jjj^ ^ jAajJ 

j^o t^jujUuVI I^Ua jJl j AjjI jJadl dalil ju^JjujV 1 oAA jUl AjjjjjJall 

s» > 

1 >»aA d£u Jill (5.2 J^jl) iAjJUJl Aja^Lill 

.6 JAJjouJI CjUjUaII jo AluJ jjjUc- J 

c^jUadl dUSluaVI jA Alli ^a a\\ : JUjjuj JJj jjAa. Iaa JS 
d jjujV 1 dlt!>la^/l l^jj i jAjjS d AC-li jl jjJ jjuia c^cjjljj^all l^jj 
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flc- Aaama^ ^1977 flfi- jj^Ljd jLmo-4 

ui £*-uj JLlolj ^u> oH ui&ji ^4 f bJ! JS «2002 

J£ jlaIL (jl£ JjSjflj AiLUi Jjfij J*j ^ JaIIj <ju 4-uji j-b j »j^uayj 

.usu ^iia jt jjSvi <ji a>* 

l$j] 4 ^\y\ <U,J ^>Vl V £LJjI^-a31 1 £ LaJ ^Jjl ^Jwal! 

Vji /^a^J tilli <jV tV ^jSUIIj lAjjlll! c»jIji]VI cJ^° cLiaaSLII 

.<£^)aJI AjuaS 1 1-Lboll S jjiLuJt d i \AjJajil CjIUIj l$jj . c*LjI£ja11 

* * 

-juV^ oli t jIjjC Ojjjj pil La^jc. .jjVI l-lia. .Loj$i-o (_^iijl 1.11* 

'jA^ aaMUMi ^ill AiUallj i-^r.liMI jj]^ jLoj£]' Cj'jISjj' t" i» uji' ?V jj 
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4 <Jt*Jl djlc-lflJjVI J] ^jjL^a cUj 4 1919 4^£j^ftVt 

Vli* JjVI New york times J*jtj djj*ij 


^jjL^all ^jlj AjjLjjoi]! djl£il J 

^^oli ^Jj jUluiVI 4ic-UaLjjlj 4j| jLucLj 4 jjLujj»j^I jjjS ^IflJjVt 

.A _x3J p'J j_ cJjjjujj 

(jS/ IjUA Llluj 1 J^_aj i^aJl lik 

<DjjoJLj A^jj^a aJj£]| ;<JjSj I«Xla 11 jjujLba (jjiJaJ 4^-jjL^all 

* jf 

Ciji& <C.^)juaJ Ijlc* J^laj L^jjLi^a ^1 .aJj^jla A U> hiVi ^a£j^JI 


^<C.^juj JjliJL J^ia]l l^j a!J j 4 jliJI Sjjj£ ujLiaS J^laJ Jj 

ji Aj 3 Jlu 1] IjIjGjl 4 *J. Wj Aj^alJ ^jjSL*-a]l dl^jVI ^3 

* * 

(JjJfiflJ Aia^t \ JS IjjuJa^ ^jlaj I.HaII l^A j 

4^Sljjij JjI jj ^jU I.iSa j I^LJUlI A^njuaill I-1 ia 

l^A S^liluiVI i^Sl j . (JSj AB^lc Al ^ul s-1^-11 j 4lc^LuIj Aj,W a 

jIjaII ^)jj£j (j£>UaVI -iJC. (JxAJ S^aj ^cj^l J^ill cljjjj I^jaH 

djS^ll j l oiaA.Ml 41 aI p'J U l$j£Jj 4AijT )%a 11 

* r. 

V ^j]i itijlj = v x m jl^LJt <jl£ lij) l^joiij A£.^>jaJt s^Ljl Ajuoij 

Ig-Lo JS 4(3j|jia Aj^ylj S^lc- ^CjjlcjjSj I^-Sj .(m 4**u^aSj lij 

jLuall JtJLsj 4 jjaaall <ja 4 _L*.ja £a 


A£l 4^I S^klj L AjJto. 4^Jb AjjLkiafijl S^xIjla]I jt c^LuaJ lJuS 
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g’ J 


jjJall jjijci (JjjJa LS^* ^Uj ejjJall jA Lo 

Ajj jjJa dijLij iA^JVI jJ i*lj% i^LauuJl UI (Jwijp" A^JYt JjjujjS 

U]jna3 di2jJ tUjSJj tUluJaj ^jaajuoJI ju.*nxi ^jj£ll f* L$ (jl UI ^uzjjil 

iaJjll ^ jjJaj^o <jt ."^jiajVI SJC-LoiaI Aul djljjl JjV liJj U^U^iAj 

dllj^ ^jjji&JI C5^ ^U Uilj ejjJall <jJJ "^jJaljll" 

C fl.^1 dul£ e jjJall Ajo)I jJ (jji Ij£a j .L-ijC-jJ ^illaJj ^jJ £jjai Di^jLjlI! 


• U)l QA L-JjSilJi Jl 

jl£ ^jjjJalt ^jg.Lafl .AjjmUuVI ^JAIaaH J dlljjj IjSU 

Ajjjial^AV) j ^Surner ^Ij-aU c-il&Vt (>5 ^ tijjauo 

- 1 xj ^iaUII j t^Uui a J- 1 C« j-aJ cjU (^juj ^jl . A .ajJlflll 


^U,Ull ^Ua^U (jUsl£ AaIIsiII ^3 aSjIc- Aijc. ^Jj lAitijj 4 aa^Ic- 

e 

jwmjj g. jjJa.ll jU jUjcVI IjJ (JjUa^)LUl aJA qa tjLucl . IjA 

A-i*-nIa a j^3 &JAj iAjjjjJall AjcJuSH Ajjiail l*_u (A^aj£Lubo iajJai. l—UaTk 
<jjj aJj^j-all A^j^^aI! A3^lxJl jA ^.LoJaII A£jjl ^jU3l j^-ajt*JI . l-ia* 


AsIaJI jjV I (y* AjJaJal ^jiaj (j£JJ t£ jjJall lIljj jUII . jU3! j $. jjJafl 

* f * 

^jjt jL^iAL .UU3j ^JaUjuJ J Un^i (JjoajoJI £&Aj 

£ jjJall <jj3j*j IjjlS 4 Jjoi& ^jaUII (jjSlt •dJjuoJ jjA ml 1 $j! ^j^j — 

.Vlis j&Vl jbll jA ^jjJair :^jL 
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jUIIJ J d)Lo£l^oIl dAgJ 1 jaiLail JUu ^Jl\ 

Jli diaJ UUJ J 4 <J£juJI I AA diaJ UjaJ jAjj *u&j o^AUall 

.4— sUall 1 lAA ^ojuoIuij JjJ (Jj'vi) <jl LaAA^.Ij 4^dl 

tA^ojja juax Jaj.■■■ 3-k^ ^—d C'J_dall jLuojl J^uaUaII dAA 4 lio j£J AniJlj 

£--lio pLcluJI <jl £il J Ljajl j 4 Ajj jjJa Ajijoit j Aj^AUall 4-i^.ljJjVI 

^jlA JaLjjlS Lcjlj (Jj.-al£ JaA9 iillj 4^jSM 3j£a3I ^CAj tfr J> >|U jjj£ 

ibuL^Jl <j-alj_i-11 ^-ai-Lo lAA !auI Jjjuj j jA p jdall .A^JVI £a f-jdall 

• e j-iall 

Ajjj^uaft AjuiV^ AjuJa 

.Ad^Aall AjuiS/t £-o eA jujIjJ djJaliaJ (Jj^la U^j i$^ C5^* 

(j-ajfi <j*o dLi LoJjA (jj^JJ t A dai u*a Jajlaa* ^k AjlJjVI oAA 

iajlaa* jLoluVI . lAa» * jua]l U-lLoJjuiaJl (j-o Jj^o ^oiaua 

Jjbj iilljSj .Aj j jjiil ^iillc. A^al*j jlS Lo £a ^UadJ A^jSlIula 

cdjLoJjuOk ^o (j^fLo £ : A-iIlill AjjJa^jill l^JJa c-j-iajl AjuJ^jA ^jJjjj 

A-ajSlLuia JajjJaij aIacL Ia jl^-aj ^jj ^-Jl idljjj^&]| 

* 

^jVI Aio j_ SLji c_fl j _mi j iA _JIS oAA jAjj .lAa. A£.^juu 

£i^a Jt Ajlgill ^k I^JjuiI j A A jSiuj 4 Ajj ^Aall AjuJiV) <j-ajL-ai. ^Jc. 

^uiVl ^jD djlx^Ltx AjujjAaII ^gk l* Ja> LniaC.1 . <jjjda]l dljA^I 
Aj*S( jll pUjuiSH 4 IjI ^a]I 4jJ^Jb-adII diV^ 4^Ala^all t^laliAll iA^ijjJai\ 
1 laali ^jIaaVI a!J j Iaa .A^jISaII j -UjUII iAjjial j 

.^cll djl^joiSjj A-AJjBJjoiA JajJaa. diLoLd^V Lujjjuoaj 

cAuoiij Jaiju^ll . AjaJ-uaJ ^aLia Aju^Li ^Jj lAA A^Aj 4 dliA £a 

l^akLi. ^Ijuill ^£)Lj LaAic-j ipjjiil>M j^~v t ^ i > n*\ » j j -iuTr , 
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3j*Jj 3jjj <jl C-i^L^aj LjU (UjIc.) 

^l. fiUkti jA c^^) -lajuijll ^3 3*i*JJ 43) jl 4(jaSaui <i! (JjIlS el j^jll 

^jJa^J ^Alj-Sall o3A . j*uAj| <jl Jj3j3 AaL^jI ^3 c 
i2 4 1 . 3 ) Ijl/vaJ Igic- jjC* ^^1 ^Ja-jj^uH A-jjJaljj3l ^jljill ^paanl 

s? 

(JJJ (JJ33 iSj^AJJi <^11J 4^1 (JjLdl (jSjuJij 43 

Jj liA djLa>yij JuljuiJ lj jC3 .^jujA^JI jjJal' jA 4 juvVi^H j ejjJall 

(Jj 3 <jj^3 JlLo ^jj^jlfll 43^)C 33 jJjolo ^Jajui ^jC- 1 (jjjlfi (jt 

<jlj 4 U^a 1I 4 r. 1 u ^ |3 j^. l^jl£ (jj^jlj^Jl (jtj 4gj*rt«ftll 3 JjuJI 

Ll ^ ^liauVI >-a±i Archimed de syracuse I JjSI ^ 3 ^J 

CjjIS li] Slj* 3 jjJ ^ cjjJall J)j£j3 (j£*J 43l U^J 

^1_«j^)]l (Jjla_uiVt dlflj_^1 ^llJl £^3 “ 3^)*.La 

(jlJ 4^<£yLaC. 3^)*ia U^a ^l^ViuAj I jj £1 jjjoi j—< jt£ 
Ujjj jt&j )j) (JaIuj ^3l]j^Jt Ig-LauSI 33 <jl£ jl juiSj^l 

jLujSjVIj (JjA^JU^U L-lS^allj ^I^aJI cil 
4 CLj^ISj3j (JI£jjjL ( 3 ° c£i iLo^)3 j^jj 

"LojS AaJ a^3” djtajV 4 ^O a W c ' L>* 3 ^)£juj cJSVl tilli t^Lui <jj3jj 

4j JjJaalt 3j*J ^£311 ~L^J ““ Ifrjlfr <jA^)J <^ 5 -^ 

ja! •> a\\j AjSiaJi ^iaLiAii j • (^4 ja^x ^3 3 ^j) &3yy 

3 -°^ ^iJlc. ( 3 ° j ^ dic.j 3 ^l 4 J>>m !1 dlljUaiJIj 

— 31 jJl li LjJtflli 3 ^ (j±uu*2k. 3xj 3A9 dPj^ 4^)juaD 

• li^V l^JajJ <-ij^>ia 

(jV yj 4 -jjjISjuI J^a3j 4j£]j 4j-a^AC. jSSV^ o^>AUall jA jUu^'iVi (jl L-fij^-a 

^ jin k ^\ AjjI j jV Uj ^Ll j-a^ 3113 c- jjJal! l^-ilc. t ^jll jl ^oll Ajcula 

.^^iSll ^jub^il ^tJajyJI ^ AjuuiVl 

.<L<j3b3jyjj ^1 <i£J j Ijlikl j £ jixl 
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1.3 <JS—i 


.jjJiaJift Ajji j = Jjjjil 4^$lj i#l ja ^e- f s $Jal\ jjd£«j\ iiu (a 

.Slj<» <^3 S J&wj (b 
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2.3 JS-ft 

Qxi LaJjC- ^i^Ja £bui j L y *SB i J** jL yt&j y' 

• Jjjj® ijjij u* 4 ilH o jUmSIV) 4jjij >tj 



3.3 Ji-i 

<jL ^Ulajl ,f LoB 4£*u< j ^>j uLS : jLy*SJ¥ij < jltj Jii 

.4JLiaJ1 (j - * f LJI jtkuj cj jfil AiLml 
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Ljbni k\yj 

JjLLuj <jc. 1 (1695-1629) 

a*x jIS j g- (jSLj ^1 ^jjjjj) djlijS/1 (J£ ^ c Lal*JI 

A_ujxJI g-jla.1 Ajj . UlaljVi La lij aIjIAj SjjjS ^1x3! ^3 A-LaALaix ,(j.iau 

JjSM dj-aSj Satume JjjjI _^ jl-La l &££\j tjJallalS ^aJLoJI —A-jabJI 

U*y^ — —ui — (jl ^£1 ^ .Mars cJ^-J £j\ jj^j 

Sc.^u3l oLa S j^Sn dsl^lujl jUaljVI < . illvi) ujSI jSj Ajala^a 

^jjl\ (cjl^UjVI) jrl^ajVt (j-ijljS i lajjaull ^jd ^ill j5 c kuuSI «(t3*V6 

^ Lut j La£ j_ Sdjlj 4CjIjC.LuJI ^ja S-lUaJl JUa.VI c-Lu ^jjaluil dul£ 

4 <j jSjuJI t <jl j«i 3Jla. ^juiaJ SiiUlI o jill ^jaLu i^U\ Jj-aill 

ILa JuC $ .A£jaJI A-iaS Lu (j^jls i Ajui.W ^5 jlSj 


IAjOjLj jSJj ^^lc. jJluii tc»LjailJ (ji J&aI) jrLajjl tAa. ja ^1x11 
.d^)>^ <*_flJ3 sA^a. *LaJl ^Jaui ,^-lc. A KuOaII CjIa jjujo3l£i ( djLa^oj) 


^aall ^1 j-al Ja^^J LaJuc. .S^La (Jaju <jl qjJ jumT) Aa.^a (jl 
4 dAajxuill 6 Aa^ail Lulj dljau ^L jA cLall ^3 Ajj IaI jjj 

(jl •( (jJaII SjIAjuJ jj^-uill jLua.VL ^ja ^SUlI ^j£-aj La£) A£jaJI 

AllaJ <-** luul ^j£]j) (jlUI ^3 SjLaJI A£^Ij j^Vfi ^ult dLa A^jaII i a 

!>Lia 3 .ulua jIjJjaI ^jfcrtVlj Lo-ljc Ljajl t((jjSjui 

AuL^aJi S^LJI jl3 ^jjojjL ULuflUj jjSjia ^3 AjjJajI d^A (JiuaaJ Lo^jC 

40000 J 30000 AiWJ JSiS ^ A+±Jj\ sj£JI JjSi 

i (Jj>uull CjIjJI aJojujI^j Ala-uij ^Lll J)l^ joaVI ^A Jftul) 

tljjLa.1 ^ Urxjj 1 u>>» j C—ila /jjilaua-a LoJuC-j ! L-fll ^)C> ^ajuUjuJl 

(jl ^1] Ajoiij ^jl£-a31 ^3 (j^J * rfVi jaull ^3 (jj 

J ^Lall J^SAliS Aa.^a1I 
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s* 

t c JjSjII Aj to jjkS/1 djU^ill (j^lijaiJ /jjjJI 

.a^^o i^ja l jA ,ft j|>*iTi jjiljj aJLiuj^II ^jlJi 

(jj-^jj^oll (jjjJolj^JI s-LJaJl A^.1 jjl ^A t j)ij^A j'Jd > aJ jfiL jl£ 

j? 

jl£J 4 d)l a j-oll a^Aj <IjIjIjjA^/ 1 a^A l-lia* eJa^u 4 Aj jjj^jtJi]lj «yu 

I^Aj^ Aa *ja 4djl J^aI £ jj-Iall jl jl£ .(Jj^Jb (jxj I^juj ^3 

jjaLLU l*j|j ^Cj jj^all£^ AdlaLijJajl Aa>.Igjl -Ljaj jl£ AjSJ j 4 |^ixua 

* % < 

l*Jjjuj S^SaII d^A (jiafij jjjdJ j^Jj *I-$-*LgI ^IjJLJ ^dll jl^-all L* *s\} 
jlj Ljl jliic-lj ^jUjbal! ^1^1 juVij pJ L^jLi 

!dj) jIjjaVI a^A jJJJ Lg ^l^ill ^3 V AjS/ djIjtjpAlj ^jjJall 

jIjaJ *^Lgjj 4^1 ji!) dllj ^3 IaJ 4»ljJafl]l (J£ (jl UjLii (jij^A L-JJ^Jj 
^Jc Sjdill dlLoj (^j i Ethere jdV' 1 $ j W (3^1 Amijmi^^ jjc- Ajik 
4Aj-gL^. aLjL djjM-^ l^A jJJ^I ^34 Lg jIjI -iSj jduj jlj^A^I 

jAkuU <■ _fl JJUJ "ujLgJju^JI J djUjJl” jjj A£j*-g 1! O^A (jV ( Igjll ^J)* 1**1 J 

AjJjSjJ AjjJ (jjtLuajl Aj 3 ^ Jj3l (^jjl djSjll Jl 4 jjjJuAx]l jjSt]| 

.ALg ^cJL ..4(5^>jS]! AjjjI j£Jl SjjjI d-ul£ 

J JVIJ clH^H 

^JStAJ 4djljjijill ( Jj iAdJ-ba]l ^I^gVLj (jj^d ^SQ*J V 

iajlok 4 t n>i^ 4 AjjjSLujjj£Lg CjIjS& j£lj j]l AjjjjJall djl^AjugaJ] jkl 

Aj^kJ c-Ij^Lj Ss\ .pjjdall UjIj l*3J (3^j»>) AjU dlb ^-gj A-gjSojuo-g 

.^Ijjjiil ^3 lA^ij ^ladVl ^^pal (jA SA^.1 J l^jl LgJ^j 4 Aj.miL jJ 


L-ili c_iiij ^ A>J-g Jy^ LaJjc» Al ^i Al IJli^. J?l j^Vl jjjl£ 

V A\i p^jJall jl£ Ijj JLL tiilj JaJ 'J*J .Aal£ dilAlaj^l jl jk^J 

Ijl V) (J^d3 V LiS!j Sj^j^g jLjiSj^l SjaUo jli ^al j]L iA juiSi: 

. v-.la^iII JjuI IjjLa-^ A^.jxll (J^Jb jl£ 
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J) (jjiAjaJi * Jkj * j ^I^VhAj t^la Sik 

I^A <jl ^Cnj^ k si 4^]LSj^)J 4^)L-al t^Uaa.1 tjjji 4^Lj t^auujiL 

o*J tdl-iJ \yc)l oa 1 jjl£ ^jjJUaj'yi jS/ JJC- ^jfLj Jakdll 

J^J lPj^ 1 ^'—^ • ^-wjIjujI ^Lu-lujI ^1 auo I j>^\Vu>u ^ jSJj ^ Lite. 

e- jUa]l Ajtjsk. (jgk Lj jlik AjuJa j3 <. (JjSU <Jdkx <jIj j jUi^g ^1 

-la.1?. ^ Cj* C^Uall ^ U % . .lAj^a^Vt Cujl£ tiAj Alkali 

<3* (j^ad/iH e^Uall cjj£j 3 jkl AjI ^1 »((j^k <2 (JSjoiII ^>kj|) (jiaajl 

♦ Adajjklt (jljlVl kdk 

AjujVI (J^*^ ^ O^*) (JjkMl t^pjdj 

l'* j\^I.^Vualj dlljj t(JjVl j^juj ijaII -Iaj tD^a. c* JS Aijkll 

t * 

UjLif^a Jj (jjl (JS Jdkj Aju*aL Jjl>U Ljl j^o Lulj I jyaij* ^J-Ijlj £jJaj 

LeLoJ L&jJj (Jkju V j' t^j3 . lUajI AjjjinViC. jd£! 

AUo ^yLj AjIs ^>xk ^k-yj Ja-Ij LeJuai .^Ljj^u jl ^ Adij 

.Jjjl AUo (jjjl (J^-la AUo jUaa.1 <_k-lJ t 

Vj AoujLujI (jl^lt Ajlijuj ^-0 <jj£-o ejUall <jl (i>5 -k jUjJI j& lk 
UjljkJI ^jj^k (£ SI ^ILj t^lS .& .SJj^ Aj^sUj Ajj^)kj tillj Axj ^CJ . ^2k\ 
^jl A] ^jJJd9 ^jAj ^a^SlI 4 u'^' Ajujuj ^kVutAj ^<a^SJ AjtdjuJl 

kkflju L-j!>Ua ^ Aj^^Jj <^Aj) U^ 3 ^^' U^' U^U^' 

,(-li2k JSok kjj ^aJJ Vj 

(jiadjS/1 ^^Ua]) AjoIa ^ilUa] Jj jkjVt I^A 

lg-La JS1 cl jUal t A^ka-A c-ljUal AjtdjuJ I^j\% “ kdk UJ^° t A^ar ^ 

• j*** uu^ 


.^!>L-bVl ^ jl Uu uUlU <*JaLoJ c.iU^> ^ju*aJ jtkawJI JsU* 
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jlS UJjAJ C-jU&I ^ jS dul£ dJA Ljjjlau ^OA. 

* * # 

a ! jjL" IjUalo V j! •Telescope jSjoJj *Uj ^-aL l$j ^15 

jjL) Aa,jSlL$ 1 3 jlfi- (Jj^aau jl£ ^j]| jjjuall t—iljipl <jl 4 liA iAi ^jjjoa 
4^.AuftA,l !A-uiAJ (JjulLuuIl ^3 LojJ £jljJ u'jfr* (jlj 
Aji | lLa ^ iillj ^j-<alaauil i^liujj 4^Lua] 4 jjJaiJ 4<jjjl 

J\ JkUI Ija ^UJJ \J \j&u 'i lift ^ttu jliu* *Lb 2 bJ 'i 

• (4.3 L&i jlajl) elitjUal jjjb-all ^Jh»,j Iaa ^3 (jljll 

* c 

.! jUadall 1 jjaJ 4 dI^q ujjSjuoIj JjI A&lu^j ^13 AluSI ojiA * jjJa ^3 

^hVuub * JaL^j djjuoJf Jjilj £ jSill SjaUa ^il Ijj IjSAj 

loJjjum o^pLU /yj IgJ Ljj 4 



4.3 


A«lJC- yk (jJjUI ^ jiiH ^UA^I t^4 
AmJfe 4 £ijLma^ |a 
£ j&La AmJC> A j,V\4 AmJfr ^ (b 
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j* <*-»jl£j3j *>3$J L>* J J o^ fj LpJ^ J 

(Jjfil 3j£llllj jl£ A3$Jj .A_hs LjJjLaali jx jJI 13& ^3 Uaj^jl jjjil ^jjj 
^3ll cilli jx *Lb3 ^jU*J C-JjSjj ^J^uiJl dU*-^a ^$3 <^i JjSfi 

jx Uji joajjujjJ S3C- 3*J A-iSlj* Aju^Loi IjsuJa j 33 Ijjl£ e')} j& .AjAjLuJ 
CLljI£ 3j£Li]Ij jljfil ! jtaal S^ic. 3*_l 333 j& Lal 4 jjjuu ja5I 

e jjJall Jlaj ^3 jjj£j (J$-juj 1 jL-a ^JIjIIjj S j^aLoj A33j A3j£1q j£]j AjaIj 
jx ejjJaJl jL LuuLa clPj^ C5^ t -0 .S33sl1o jijli ^11 U^M 

^j£Luix Jaaj jjuHIj .aAVnll 4 ^ w“u ha\ 1 jjj^Jl CjU^£ 4p jj* fc«a (. 1 A ajm^ 
^Jc WemiJ ejjJall (Jn>j 13^Aj .Ijjl Ajt_boj jx l^jLi jj tAl\1 LoJ 

. 4uuaA3x S3 j 3^. SjfcUa jpjjj cJluli^I t jOjolo A&jjJajA 4 >o3c. ^_L^aj 

AjjjJaaj A^dJax dilsUaj <jLii3xll Jj=k. 43^. jJ Aji 4^51 jlL jjJU 

(JSj ISa^i cj3$o]I jC ^Kliuij .(djLi3£j) CjVIa IaLojujI J31-L) j£Jdj 

^jia3j J 3jI& jpjjj ?td]3 JJ > rt<n j£xj L- 3j^ j£lj . JJJj^ 

.13^.1 j A_iij lgJi£]j ^ cJ^jou AjfLjlfu* 4 o.Vfl» a A_Laa. JjaJj ^aj .£* I J-oSM 
I 4 J jj^fcJI j£]j .jJjaiiu Ujj3 ...^Lci*JI jIa3( idiilgJI 3Ja^>lx 1 "nfl,i 

• LjaJ jaLujI 

ji oAw' “ oAw' + oAw' 

Ajjjajj jjjjj ,\a.j3... e1 3 jjuJI j eLjajJI <3jIj3£u]I d3A jjoi 

j^jLojj jlS .S3j3a. aI^j^o (1829-1773) jA-gjj jjl a^ujLujS/I 

LojaC .^uuljllj US 4^1*JLj lx£ UJ 3 VL 1 (JSj )3jjjQ JJ 

vLls Vj jjSjL 'i M 3ljuVl j33atLa" SjsUjlII jji 4 L_LujV| ^-0 

^al£ll dl3 j]l 'i J jjoLaui Loj 40 jjj£il Uji aAUjaaII 

AjC-jllt ^3 jj33joOx Lojj 4 A>ojujL^. AxaLuix aJ IjLoa^l Ahx ^ jaJaj^l 

jl 3jjV IdjSiaj jl jS-cj jlS La 4 jj33all j AjVnll jjstjJaajj 
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j£]j ljjj£ AISjulo V V j' ^jlj^jjLj jj^i 

j* jjj£J1 J' CjjU LlijI 'g ^ i ^jJ' 4 Ija^ 11 c^^LuJi oJA <J£ . "IjU^kj 
UK jas (JSj Ijjj* <—jt£a ^jjj ^Lojj LJ . j \ uil* 11 

AjjIj]I Aj^ajll ^^^.1 Jii 4 $.jjJoII i^\ iljA liU^vik) La ^Jj A unillj ;Lj jj jl 

Aj^a^l' . (j^l* t3 lJ^) SJjSSM Aj_)laj ^jslj A 

4pLcllajV l ft-AA I Jark — " jjk'jj]) ClVW A^j^la]I ^A £Jjj 1 Aj.ii.>i' i.«Vi 

^ > 

O Adiftlj-C j^ljljUU jjiil 4£ljjjfi3l ^\ji^ ^JLJ dlLolS Lgjj 

. |jj Ul£A-iljjJl . jIj^IujjIj Aiaj i^jbjjd 


^aII $, jjJall j! (jJJJJ iA^U^o Ai^)C j.1^ ^3 I^)jit > ^ Ll£J 1 JJ Wl lij 

t p * 

La AjI 4 jl . ^ 1» X riil Aj jail LaLaJ 1 fl ll \~\a (JjjI jjuJI ja £T 

CjI J aJU> jiaAJ <■ f- L ^ V J Ajj jjJnll A-ajaJl ^-uUJ u t \t\W jjUj ju (jl 

^A aJA .AaJjJI jLljI AjJa jj£j Ltua IcLujj! j£l ilaLlaj t 't* »*\\ AjjjJa a.Lui 

£& cdlj jj^ jlju Uy£a) Diffraction (^1 j*jVI) jl-iiaJ! i jaU® 


jjj^ja L-iSui Lajjj AaJjfl L-l&i V Ljl jVI (jajjiil * ^?CjLaJjuLa, 

a a * 

AjiLi ^ ^**4 . p j-t-iall jj lt iril LSlJaJ ^1 jj 4 _fl^xri ' (_j£ 4 I-la. jjj^j ^Laj-a 


j j jUSI jjj jLujjjkkJt jljlljl c > n^k jUaiJI ftVilj jilaaill c, jtla. 


jli-yL jl£ . Ajii jIa ^)jc j ajLi AjjjC fljbUa jx . 1 ^ 

^ejulajl jj<Vuri jU 4 jjjjjjJa jjSUaj C_iSI jj (Jl^ ^ AjL jjSijfl 

^glca Ajj^A c j' A^fi 4 LJ j^fy 4 IL jSJ d^Ljaj 

(li^ plj^J-ri (J^LoIIj j^Sj > S\ 4AjiLiIl 

. l-la. Jj£l 4fLu^JJJ 


jl£l Ajal^ilij AaImJIj djjail jij _^b tChatcaubriand AiLjjjjjLi 

^jjulaS jj ^xl <illj (1842-1768) ^_uu jl\ c nKIi 

jjaA . ^ ln'4 InSf l jc- ASj^)J»-a 1I <xuu Ajaila-A^ ^ Lwj j j 
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(juAJ 6.AA £Jjj (JjjLojJ Lo^JC 

4ajUax d±jl£ S^)AUa]| <jV AiSjgbO Aulc- Aal^Jt 

J) >_fllxj-v A^Jj2 <jx ^jlill 4£jjJall 'pjjJall ^C-Jj £ jjJall ^jl ^1 4 ^LuuJI 

JU^la A Uuillj lxl i A^k ^jx ^jIaSI g jjJall 

f j^all £4 lAij* ‘f J**S U-« c)SLAI 0^4 : ( ^LU Aauaau Jjja]I 

tilia^C' ^Lu^axll LJilj f AiLuaj . Jljxu]l ^J4 4 aUS ^Jbu 

t. t * * 

^j| (Jxl ^glc, AjjjJala ^^.1 <ix V^J ^ jHuUfl 41 Jua. >>>J J*J 

(AjuSj JojIjJj^ d)l jjpjj Jjaj ^jUJJU <j£J 4<3^)ii] jJjJa^l S* L-bJ ^jJc. 

* 

£jLll ^gJj ^IaIII .Ua lLlu tiLi <jjJ liU^ 4^jljJaJI ^glt $1 JjJUJ 

Jlllj (JS Aa ^A ^x dIjI ^JOatJ ^jJI ^jUaJjill ^Lu-axll i^A* IdIjI 

4^ij <jl Aulc. c_l^j jl£ !<ijjaj A>jV\.i LuoAJUx /JjjLoj^ jlS (jin] 

Jc. /^UjA oj£a j£jj 4jj .AjjjAjC- <jx£j Uaj. ..^a J3j 

2 * 
j 4 ^j 4Ai£ c alau 1$ ja <jl£ 4^jJgju ,<a^x r 


?<3^ ^git cJy^IaSl IjA ^jlS ^1 ljlx <j£]j .jJjUJ *^jul£jj 

.4^ajx <jx LjjSx (JjSj J $ jjJal! ^jl d^£a Ajlx l^ll*J t^Ujj 

^Jk jl JIaV (j!Luu ^1 wnill <^a jLijjl l$jj ?<a.^xll ^^a lx 

D^)SLl_Jua]t <^\j)\ nl| (J_« l£^? ...1+ 4 1 4 I+ 4 1 “ 4 I+ A-lHjUX 

Ujji ^IjUkHa <j^> 2 kj igj?*} Lo^jc .1— 4 I+ (morse chjj-^) 

j_ a djl jLil i p jjja]l Ia c-j^ljjjLj 4 ^ n^k jUaulI < ^a 4 4_iiiLkiill ^Ic. (JjSIuij 

dj| - uiaIIj 6 J J)_^X <C.^)jaL3 ^jjXJJ ^jSJ . ( ] — 4 ] + 4 1 4 ] +) 

Aull jUX ^gA ( 1 ~ 4 1 + 4 ] — 4 1 +) Aull jlx]l .AjtjiVl (j£j <Ixjallj 0^.1 J Uuli! 

4 A niLulI _x oIV, „ ~\x 4_laaj ^gi 4jl Ijj ^pa^juij] ,l jlall dAj^jk^aS Ajaljdx 


«JajJaAj JaAfi JaAj /jx Aj^£x ^^jl 3I ^3 Ax^aJlmxII ^_jx ^ jj 
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a AajjliII ^jl <jl (jfLaJ . ^jjjj j-Ja ^jJC-la-ii ai 

d^lJ AiLauj ^Ah-TuaII fJA (jtjJIji«Jl CiL-fl j Ijj •(-/+) (jilJIjlull 

^ L —^ ^•.•l-4l+tl-tl+tl-4l+) £-<jl L-lSkJa lIiU^aJ <JA 

£—a ^j£Jj «(j^UajVI <J^^u ^ (*..2“t2+i2 _ t2+i2 _ i2+) 

<jt£ lj| *^(“) jf (+) (JJ^ fc l(“) jl (+) £)* .Aic-Lia^ <*juj 

£ £ 

£_Avi (jl t_nlc £jj__£j 3 *»A. ^lj\l jlx—Ldj J^L_J 4 jikta cdlaA 

A >jV^il (JjSjJ (..-l~tl + tl-il + tl“4l+^ + il+tl-il+J 

.ojjja cJILa tjij «.-0 4 040i0 A 0 4 0 

AjjJaLj^Sl AjL£ o* 4ciilj QA UiUajt 

*■ 

<Ja <j£]j *ljJjoill AAL^aDj lj!V tffl A^LaaU (jn 

CH 6 lAjl^aJ <jS-aj «AaSlSlU 4 ^ju <J^ AaLc- o^ptUall dJA 

l 1 >L^jaII Liajl Ia 3 !^^) (j£-aj tjA^Sn cM u* (jjjSfl 

JjSLIIj jA f £jl ^jIaJ jl £jWu*Lj £J jj (_^Laj5 I J5 iAj * Ajj jyn'ill 

&LqjuJ jill 4 -Wj1_^1I (J» JA 

lL)J V £ jj-iail ! AjjojLujSf 1 AJalill aJA 1 <j!j 4 " 

*ajLiajl oLaLl Lj jaC- (jSJj 4 (<JJ^JJ^I AjL^)^) ajLwUjI L*J 

4 qL>Ti ^1 4(J^IJl£ L$-jji CLo (jlS-a CjIjIj^aVI aJA Ia^JC 

*^jiJj <jl Lalj u l m AjIdj (W fc *"**.* ^ja £^>laJ J) 1$ > > 1 » t Jl 

^Jj t ja^II {J3aj (_f* LgJ£ (_y jjj JIapI Iai> ^jl£ ^j jj jj£ 

.IjjAJ lAI) dl^)liuJ iiiljjJ 


iillo 4 L^UJJ^V L C-L^l^l j£j 4 4 Ij 2j <A*J 

^ic. lIiL.L jajl ^A cjl^LukaJl (j! AjjjLuj) jSII ^ UajV I 

a ^lULolI 

• jjj iSj)l Ia 1 ^.nfli a q i 
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d J jiAl dl J)l ^jjA I Jgj.l'v e^jAaJI <jl (J^Sj £JjJ 

Ig-i* dj^Vi dlJjoAl A y n n L-j£j3j c-jjJaJI IaI . <jjL J)AaTj 

dai Vifl]| Aj^aj aJc UjujjLoj _^Aal Ij^l Lil^c-La Ijj . <_^alaJl l^jLuiaJ 


£JjJ As^>aJ <jli <3jjVI £jdall lal^C-Lc IaI .^Ia^jujj dLeulj ,himS 

j ? 

<j£ wc-^iJa ^jjj d ^j£aa]| Ia| Ia^Aj .c-IAj^jjj c-ls^) dljA^J 


<Jjia .Aa ^a! 1 Jjia d^'Aj Lo lAAj AjLoaJ ^A\ SJjjA^ &j±AA A A\i j 

£ja l£Uaj| tLodc. ^I^ftll ^3 dJ^jaI Ac.jlnfldll AsLolaII ^A A-a^all 

d^a (JjSj <jl a*j *1 + ^j Aj *j t^LJI C5^ 1+) c5 Jk-a ^^ l-A Aa 

(jjjU^SVI ijjdJ) d^jua ^aII dajll *( 1 — ) lAAaj 

35 

d£ ^j£lj . jjA cJW^ ^^iaLall (J^JaJt ^A Aa^all (Jjla IaI .^jAII ^ojwU 
eJjlaJ J] £Ajj aIc. Jj (J^j^ajll ?lAA Aa^aJl Jjia <j^Li3 <j£xJ 

AjAVtj dljA^I AiLauJl (JjAjS ^-ojoi .SAAda <jl ^11 ^IaVuuLj (JaJAall 

(J^la jjj i Aj^^) 11 L?-^ 0 ?diakali aAA Jl^Sal ^A La .Aa^-ail <J^Ia 

.(^ 10 10 ~A 1 jl fjj u u *j \ 1 ) ^jj d x i 7200 j ^jjloajl 3500 <j^ Aa><JI 
. A 7200 ^ L-jjja _>*aVI * A 3500 o* 4 -yjs 



<jj_ixL <Jac. I aaj t Jjjaa^^oII tSjaLi*ll <Jajj ^ 

* * < * e. * * * 

^tjjd o^£a ^jl 1 d-jl (Jj^iaJ jSlj V Llaal j — LajmLa 1 ^)jA LJ^ 


^—2 (j— aSj AjA jJI <jU Jlalljj Lo A-JaaJ ^ A-^daU 0 ^aJj 4 «.lj^-Sl ^ 
A g-> « jinlj iA^k l j>i AJU. djl£ dAA .ci ^ 3 1^-ollic.l 

£cj _d dul£ tLcjS Alo ^Jdaliall cjLutaJl ajSa lxndl 

* * 

A-uiAJ ^^1 .(J&Iula (JSd SAa. 


i^ j —Jail ^-lc- A*j|^)ll jj dLujl jA (jx dl^luj SAc. Axj2 jdaU Aadilj 
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dJ jj£JI j ^ j_UI o j j-x!Lq ^ j j£J 1 ^ajl j a! 1 j a <»i—»1 ^ jIc.1 

JSj_uix J£—4(1827-1788) J>J jJ^jjl 4Polytechniques 

J J y\ jl£ Aji £-a —LlJsIjj l^C-L-aj Ig 4£j jj ^ljIju flLiuSI 

. 4jL)Lall JaC. 


jl 4 Igi* fli Aj£J j Aj AJjVL JjJ C-jJUaj jL> jjSilll j£*aj jl£ 

oAju Aakjl J-aj ^ill jll 4 _jLoJI l-i$J £JJj 4 iaJLuaJ jl ^Jja5LxJ1 Jc. 

Ija. Laj jj Ijj .iaa .aJI a1£ ILa j* e-^juj ^ j£lj • jj*^j 

La Jl Ijjjouj l^-j ^La .ia jl£ Jl) AjliUiuSV JJ Uj^ 4l^aLauxj 
j& jj CjliLiuSlj (jl La3 JjjJ l AjjlujILj Lal . Aj j-al jx A*i\ a~\ 

I Ia JS ^ia jl .Awalaixj o jilid &-iO Jl^. Aji jC-l jja 

jj£jj 4^ ^a% uiII wdl jx J£l A.aia%]\j (JJjg u a 4^jJajail 

J jj£j jl c_JjkJ AjlaUI CjUjJVI jl jjajj LagJJ^-ju) Auildl Ajjjd! 


?ojli=J J J-aah. ,1$.Jiall jl Lajj !?ILa (Jajk J -cJjVI 

^Lal Jati. A_ula JSj CljaJc-l [...]" ! JjJ J Jj .AiuJaj Aju-L' La$JL>Ldj^a 

J J» Jujj 1 t^jjJ (JjfiJj •[•••] iiijliLujjSI AjSImAj 4CjLbujLLa o-iC- J 4jj^a^JI 
jJIjjj 4 JjJ -iudl olj -ia pjjJsJl J J ^LaC- jl [...] ^aJcJ j| DJX (JjV 

J Lul ,iS\ar Ujj . '[...] Jiljall jjil J Aj^tiJI oJj^ ^ j -ij.1^. j^o 4 _LujjSI Aji 
. jjjxjjl£l j_jii jl La j J l-La i ^ <1L>j Lajjj Aj^C-Luj Aj^jC- jSLal 


UjUlftj -MiVl 

jl jJjj (chevinisme Ajjja J») AjI jj^jj 4^il J 

jjjSall) Jill tilij jx jjSI Aial£ 4Aj%g la 4AjJaj JjJ (JLad 

# * * 

j aaa1«ji (jjjiiaii i cJ jSj ^j>i» jl j ^ ■ >>■ 


81 



A-at& AjjJaLj Aijj^a {JSjuoJ jja Sil . ^I.lia. jj£L 4<_£^SJI 

* 

a JA dulS -l crA t >i^\l jLoiSjVI ^A l^k <x-aLk S^aLL <■** ^ ^ 1 ■' 

* ^ # 

3LB LgJ SjjL C g, fc^aJ LaAix3 . JJ j^ Iaja. ASjjpu o S^aUsJI 

JaSLJI Jj^aJI j]i Spath d'Islande I^LjjI djliui SjJj 

* 

■iSs 4 l-i^A aIUJIj . I^-uj AK 1 JA jl£ - jjahA a jj^jujflla jjC-Lt-ui Jj ^uuiflJU 
jTuiUi J jj$J SjljhAl jl CjJUjb £A Ijj AjI JjjJ cj^ 

4 1AaIajoj) SjjL ^ajou :A-a^a jioj J£ j]i UjLiaj! al^jl Jc. ^j^oc 

l^juiflj 4 £.jjuJIj V jSJj 4 jj^Uja ^aIajI J jjj-alL dil jIj!1a!)U 4 aj^IiIIj 
t^Aj 4jjLnS^a Jl »|j| S^JLJI d^A (JLu TAjaiij "JjujSjVI (Jlju" Vj 
LoJdx ^LJa^ jjLuSIjJi-a jiiiS^a j-ojJajj JjVl C (jl ^gJaJj La 

JalaJ LuS La |jjj . \ n; J^dL ^jSu ^AjSLu^o Ll j \\ C jj-iaJl jxjJai-JJ 

.A-IjujLujV| SjljiA^fl Jc. JjL-^aaJ Ujji jijjl jaA^I jJjLfc 


^UaSiluiVl £-UJ! ^ Jl A una. ^ n ^>j jLll I JlloJI IJA 

SjljiA^U A^Lojuj ^ JaflLuJI c j)*^>]l SJjoi 4.nAfc^i ill < Jj <. (_£ jJI 

jjjjUaSLoil jj^L^j 1 1 alljL^a La Ijjj . .l^lj j^ju^a J V] jjj-oltj Ajj^-bJl 
C-j)tlnll ^Jjlmba jV CjA-b J ^oj V AllaJI a^A J AjV 4^xj jI^juJI jli 
1 -A^ ^ k ^ 1 ^IjUisS jx jj^k j jj A lajjaull Aj^aJill $La Jtij] jl^abtLa 
.(jl jjJI c^jJaJI Juaj La Aia^J g^S .LaAl^aJ ^i 4 jjajjljja 

jl Loj .[!Ajj 1 ]a£luil dlljUaJ djjjjjujl <iLlj <iLI Jc (J-1 j ILa 

AjjUaSojoil ^aL^q ^.u^i CjI jJJI jx jjj A^ jlxLo AjusalaJl 

diVI ^'u^a ^»j LcS 4(5.3 JLi jj* 4t^ill ol^ia 

.(6.3 jlal) 
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5.3 JS—i 

kj jkA K m i C- Jt J+a 
oJja^ fl 4 a*£VI *' (b .uuj4 f n'kl ojLJu (a 



6.3 Ji-i 
jij-aiJt 4il 

• J#»** <i>*^ t 4 (b . ji#S j-* (a 
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f Ijj^uJI (jdtfeuuJj AjLuliI 


JS Cm j AjjupLJ jl jll Aa-u.jp LjjSI jp Cm I jl Cm j^j 

jij^jjjb j»j 4 1802 ^ (jj^uVjj 

4£^jJaU lLuluui ^l.vVurtlj ^lajuJ! e-y ^a La$ljlrvl j-o 11814 

l^J-Luj jl£ tfl jJa* 1 t C, ,fl3a7fc A jjL AajuiI ^j Jbu (jl j£*aJ £ Jjb*3 jl 

•( CjJ^* 4 jlajl) l* laSLba jl£ L-LiUl j^lj ^IuaLs jl£ jA.VI 

Ifl 1C> jjLwa]l £ jjJall (JlaJj <lxluiui ^jjJj^^a'l ojJjiJ ^j&Ij LoJuc* 

o^iaa AjuupLj ^)a\) jl ^yJay ^iajL jupj i ^jy Ciya ^l^juplj 

^L,*i,?kSf I Ajjplj-ij <■—flj_Ju^)j£j jjupj^j j-o (JS ^la Ij^Aj . IjU^. SjJA^aj 

• AjiC-^ j Aufijla A^-*ajj jj-aLj lg-Lc jl IaSIj^ Aj^a^ll AjjLlajSJI 

C ^ -laJ Lijli tA-LujoUi jlj ^Lai^VI O^A LoJUC' 

jS^all Cja ^Ju-<al Ai^iall . aIL^JI A ohA ^\l y^Cl ‘19 H A^a! yC\ Aji^upVI 


^jajlJI jJ A-Ixjua1 ^jLuojSJI (. * n^jult 4 l fljlill (JjJaAJ t (Jjl?kj 

^jLuojSLII L T Jj£ji]l Luji jfLa-all j-o jjfLuuj IaSAj . ^AujjjJall £jLla]| 

j j^^ll cJuiall jC I jl l* n w II ^jj .c>M* )\\ ^ j-y ‘Jl li^Vj (Jja-gjoi13 


d^a jtfuflj Ujuo /Spectrometrie" UuIJI j "Spectroscopie" 

, 'Astrophysique ,, A-£.U]I djjjill ^jk, Calj I j^Aj .Aa*£ AjLjIall 
cjiAAiJI jaj^jjja jl jjc. /Chimie cosmique" AjjLiaill *L<u£Jlj 
AjljupI juo 4 ^aa.VI ^Jl j-c jjlall ^ m jftui.il i IjA iajujj 

! (_jjoA^lq i^Jtj ,..^.ljjjjj 

Ul£ 4 JJ^^ ^I^UupIj »jS jpjAJ jlS 

^j]l Lo j^lj 4 C-I^jjuj l^-uo jjj-ul jx o-i^.1 j ^^jII (J^.ljd]l CjLuI^j LaLljl 

LftS 4 L&Ijljoi 476 Iajao ( _ 5 u]I ^lA^iill aju^VI &^a Jj-<al jj^j jl Cfi^i 
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VI814 (JjiajuJI c .fljla cjjjjsk lAJUa. 

CjU^j 3* Aj-glhajl JSI AjjA I^jI I V jJ jjj jjI j V d3LsJ Ju Aajlti ^A (Ja 


2x J 3 ^lc- jjLuiSLilt £L> VlAjjulLa jA La . ptjjjuJl Jiljoll 

CJLiLlI ^.l^^juJt CjL.^^ 11 (jjj 3 * ^jl J 3 * (JS Ja^V A_Ljj 

^3 LL^a ^jll ^djL^all /jlas) jjj t ^ nA jgill 

p jjJb cJkj jjjki^all ^Lal \* kS%) (j\ tjjS IjSiAj t jLlL aII 

l^)Lk-a j^Ui! jU Lo^JjoiA J ^Lalj . j-L-all £*a AAajui 

^jjmO ^3-1x 1 J&j AjjJa^ill C-JJ I JiSA j . ljlj^-3 

^ ja!I ^^jC- 6^jL^ill AjuiVl <.-1$ UI 

fi 

tillj 3* L_i jj£ ^iljlIiuj! ^j .£j|j !t$juoflj djL.l^lt (j-oiajj jJU-au 

*» 

(jlpgjl! (jl^A -la-j lil w^jLlII <juajoi]I cJLiia ^3 . 3 ^ Lujui 
( jjj «la.jJ AjI ^Juu l^i ^jc SjjL-all CAj 3$IUI ^a ^jUatjjj 


^j^ali^aL-jjjaJ_j •IgjuflJ djL,^ ill d JA ^ ^lojuUI 

^jIj djlj-^alt (j-oL-aial ^jl£ lil AjS/ !^jJs»jS/I ^yiuij-ejVl Jj ^jJ3jj^a]| 

^jlS lij 3 I 31 -ajuill ^AjuijajI 3 * ^jjSjjuj Aili ^fiju^cjS/l ( 3-6 tSa. 

UDUil ^jLlojSJI l-jjSjuII (jbU pbjjui CjIj^j L^J^i L-kJa]! 


i* \x /uli p jjJa]| 3 * CjL^j (j^d-aJj ^JlLj ^ s ^j 3 jaJI 

PjjJaJI (jja-ajuJI jJU^li . 3 ^^ <lstjiS 3 ^^ 3 J 1 II t(J ji4ju11 3 ° 

*Aj^aLudaxlj 3 ^aJI ^ jSj AjuiAj di 2 j]| ^3j 

(S^UII Jj3 3 ° ^ j^uall (j^al jj 3jIx-U^ d^aJjaLftll S^UsJl 6 ^A 

# 

3^1j Jpj|jill ^-a 3^4x11 3 jS1) AjI^J 3 l^i LdJui-a Ijjjuij Aaiai 

fi 

Ip jjJa (■JjSlLoU l. aAjC' .Aj^j^3 CajIS 4 ^\aH A-la^3La31 j 1 a <a 

<* 

^uaL-aLaV t L-jSLij jA p jjJall ILa 3 ]^ ' V 3 * J 3 * La^li 
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(jjjLo aI^aII ^gal j tA-iASkj djljjjl <ja djlsLjj'^l idjlsUljVlj 

JjlVij (JjlViH jli ^aI Ia$_a -^cJj . ..^j^All 

!? 

jAjjj tAjifill Ag_^.^]l ^ja lAa. JiicA tA^-alik 4 jxa1aH j 4 h-TuaII CjIjA^jII 

* * 

^Uaj^JI l, AjA^uj ^tAjao Ajj . l^c- jj ^ja SAjjalt CjIajIaaIIj (.la. Luc 

* LajUI I^A !(jjL <5 Jli jk,l) jii] 


(JSS O—)1AJjuiaJl ^ja Aa^^£ ^aS/I ££AL ^£a 3I *jjAalt I3 a 

S? i£ 

jxriVij tjhi$J JJJ^I dUuAJujI ^aII -luuj^ll lAA (Ja^j £•( ^aS/I (J* 

(jl ^jLiJajjij jl L&* t 'jJnar tll q\ ^ia. I^JjS .(.la. 

jl ^JJ1x, Jua (jj^aJ . ^Aujlgi V) SAjAa^o jjc dul£ ajLiujl 
.1$juLS lujj^au Jjla ^JJtC' (j\ ^^ua. .oAjA^k a Igul t^jjAauaj I ji l£ t ^jjjjj 
(J jL-ajJJ ^j^juIaII IaA JuaI ^i£j Iaj ASu3A AC-Ljj 4ja1 £uUIj 

."SW :Jji> J\ VJ 

djliLiuSI AaJ t^AJJ 4 ^^£^Iaj(A ^£i9 luA AjjuJ ^JJjuAAA AaJ 
J^a il() t^jiuLall ^jLaSl Aal ^)jAj - A&^yji Aaj3 ^jASuJ ^JJlc- 
4 u>u]Ij 4-Lauij l*Ia tg-uis IaI .4x-Luj 42.5 ^ ^jUjAa!I 

cJl^suJI AAc Aauju ^u 4jjui UJL^aJ JW-a. AAa c_jjjij ^^3 ^jPjaaII 

jjSj (jAa^jS/l (JA A-ujISa Io t^Afill |u>jjai^| £>Aa .4AjuJI <ja ^)a.V I 

^cuVuJ . AIa ejjpSu IaAjC. 1$jAa ^)A ^j^>.ua 1I ( jc- JaJfj LoJUC- ^j£t 

d^SjjLo ^iiSaJj .$Jj,l?k.A 4 X-^jjj »jjJaI3 (jl Ia tillj yl ^>AJJ 

jA CjLuiaJl I Jl£J -.U ^ja JjI . ujLul^J) 4_jli djUa jIo^aII 

d u.tk AjULaa. ^3 4-laaJvlA ^Jl ^jlLaI (^5Jt ^ 

CLuJ^uA (jl JJC .(Aa. b.^}y ACrj ,JUJ A-uIaB ^3 Ij^AjiiS 300000 Aaj5 
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jjji j .1849 ^ Ac.jjjJI Aivft^ ^^Jad jA i jjja 

dij^o ^ i jj±u» JjS/l d-l2k) j Afalku J ^-lc- (jjjUalc 

tilli ^ !i^ui jSj j>J <ul ^ylt) \j£la 8633 AiLuM l iii J*-aajj <*j3jL 

jl_ialxill jjjS (JjUJ— .ml A^gUjjujVI (jx jjaaJI 

AjuiSIc c &x*a\ dl^A £jJa j <JjSM C5 ^J 4 *Aju£L& Sl^)_ aj A—xn* 11 

* o _ 

Ajsi-OLaj l-!bk JUJui U^Uaut ejjJall (JLuijLi -l^tj (jLj Aj ^auaj 

(ja ^llaajuiJ lTuu<a IjVj^ <JjVl jUaJU&It £jJaj £>l* —ju) 

A>gjj Aju^a dulS Cil£ljillj ^jLlujSft .Ac jjjdl ^juij aJl^I^ 
g. jjJall uJtLL) Ljajl ^.auU L-jV jjJI IjA ^jSJj tdiflljj* JSjuli ^daiTbo 

Ac^)juj 13] AjI Ja^V jUaixJI Alaual o£x.i aII 

i J j)J 1 ^UsuaII /ja AaILlLo — Ajj ^jjJa A^a^a. ^jji t < t u*jLLq (JSLij ^jjju u all 
pLd A_& jjJajdt AjJIjII Aju^aII JjuJl dl^ya ^ic* ^u£*-Uj 

131 ^ a) u ^2 c-J—^oli . ^3 A -LUaJl 

* * 

Ajt^uj iliyj 720 (jl£ tAa^ll Liajj tiij j* ^ jll 

<* 

Ac^jui jJ2 1 .}£LAj .UjjSj Aajlall ^ SjjJ 12 C-ul£ AjjjjjJa^l u'jj^' 

.A^lill ^ 315000 «.jj_ia]l 

(JaIjAasi i^jJjUcL» jj& LiaLa LuoSUj ^lull ^LxJt 

^JjVt AjlaA^I (j-o Ajjiaal Lali ,jSj2j LaA 

(Jj^LolI jjp ^jl L&j ^ ^>t ^ ^>^1 ^ac^jujI 

t> <—UjAJ (JmJAj^jjJjjj (jj,j ^11 (jJ[ JgjJI *Xat 

CjI jLouJl (j! claiaj AcjIj AjII Ij£1jI jSjSj jjjS •(jjib AjI^ jjj-oj 


Aulillj l^-La i_>{jlnal Jn i^jjLo duj-aj ^oLujjj^ 

AilaiAll <juIj l^_La \$ ja ijS-uij 
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ja a^A cIjLucI AiLaus ^Ic. jjjOjuj A_aj jj^all 

jj^a <j£lj tVji AauiiJI ^Jac. 1 j jUjaJ! jSj3 ^jj .l-ia* Ltjjja) jjJj sI^-a 

yk I 4 I 4 ?\j$l\ ^ jjSI Apj-wu f jJall jJuHj : aoc Iaj&! 

^ jjjJl ji3) jj£I Apj^yoj Liaj! jJujjj AjI Jali Oxj j£Ij . fLaJl 

. 1 . 1 ^. Ajlj^joi A- 2 k^o ..A^jx jA JjStlllj 

o»>Jfa 

jtaifyl e jjJall <jl U^jjuj <jl <Axj tAj^^c AjuJa jj c-^<Ja]! <jl 

AijUJ! d Ia IjjuoS c flft UjI^) L) -0 <j-A 

AoxJj ^ jll jjjjl jA Laj VI Ia J£ ^jjj AjjISII A2^lxJI ^A LaS . 

La IJlA j t^,jjJa]| ^A ^jj*JI (jl jjjJfiOAJ ^La^aII <jl£ V' Vn&l 

JjLaJ lijC-J ?A-^.j^ll d^J AA.iLu» D^Sill dijlS <JA <j£]j 4^jJI I fc^»j 
J£i A unillj 1$ AjgflJ ^A ^ jjJajl Ac^juj VjI . Jajl^JI liA C-jju^j 

^jIjILj gjjL^A £*a J jja Aj^aj lucl lij .^LjaJ UsUJI elj$J! ^1 jill 

(AjV . LaLaj cillj /jjjJ ^jSJj ; LujSj 1$ joiflj A^^juJI ^-lc (J^aa^lwoS AflfiA <a 

jfjljJ ^lc c_kaJJJ (Jclioll Haj 1$jua JclflLJJ Ajli SjLa e jjJa]l jjiaJ LcAiC 

tlAc^uU (SjLa]I ^joUJU ^jl^lVli Ajic-J .jjlll (^ 5 ^- lij tCjIjl^AVI 

• cjj-ia3l (Jjlaaj jjji^cuyij g?J jA CjILIIj ILa j (Aj&Li^a 

• I^juoAJ AC'^judlLj jJrnj (jlJ^Vl JS llillj 4^1 jill (j£lJ 

^jl^II AtUii (jA j j^a (ja±i)}\ (jl LjjSi liS 

pailit J)jjlj tjJjjjjj Ijldk. I^ja. ^jJa ja!\ ILa .AjjujLujI 

I^j li c-jA-all jljiAl CjI^IjjI AjluijJIj .^jjJall Aj Ia^jjj (^^1 ^jLaO/Uj 
^A A£dji ^^ic- ^-Lajj CjIjpIjSII d^A (j^a*J . jaLola (J^juIj ^jjLuj 

^l^all (jfL ^la A_ilc j l^aJaj^ajj i^jjA 4 ajL> ^0 Jal j£ ^lll ^13 j 
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G-jUall I jj »» jUall ljj-i (jju*i n 1 jjtS lli^ ^ic- 

AjjjUa Ujljpljj jj .^ Ic-Ulajl tiljJJ ^ jll til'j jA C>U^' 

jjS! CjIjjIjj (_£^klJ ‘■■'°\'" (JjS eljjJaS/l ^jA ^y3 V 

<? 

IfrLIaJ l$^lUaj] UI <j5LaJ tilij j a^A .^IjAaJl divj ^A I jjljl-o 

(jtjjfyl ^ jjl % ^Q Aji jjAJ ^jl Alj^ JUAJ Ifld AA*1 lUjl% JJJUJJaII 4lxul' JJ 

jpSI (jj^Lu AHuiljJ j UlU (J^Us ^jlalU ^j^AJ » i^p*. mj La «^-JJ AjjjaII 
A> »1 k tgj jjc. ^lll UjUI jj^JI (J>»J if n% J ja jj^ I jl I j Aa^^/Ia 

tjiA •(j'jlV' c^' ^ '^] 02*^ U' V j' 

(jA 1 jUkjl Jlljj j! ^j51aj u'jft' .AaSUaII AjuUa jUa^l 

.AjJ Ji J\ a£U 

^Jsul) cijj^'j U*^^' i ja^V' “" (jljll Aj^U ^UklLuij jli3j3l ^a 
lAglc> JLflj t^jAajJ U^Ua c jUol^A ^jL^I ^InC^I Ia Ijj c 6 cJ^Ui 

t^jJaJjl »u' U^° U^UajI . (j^Lal£j a Lagjl 

= (jjj! + jL^l I Jja A jKuaII UjliDl*Jl ^ja aLaLj L_u£j <jl Uj£aj 
^>J V (jljll ujjSjpj ^jij <jl Lu^aj IaS .^Ua^l + jajJ = jfl^ 1 
<j'j^' .c L «n a ^lAaJLujU UjUjfLa £jlaj Ujjj tia£2 a^l j SilUaJ jl 

: aJUII <* jUiiuaAll ^a 4jik AilU < jllll ^a Aa^HuiaII 5£UI A^L.Vl 

jL-alj ((j jjVl t> ^ jj) Cyan <jjJ t Magenta ^ala jU 

<uuL-Vl u'j^' M c3Uu' ^jII 

^ # 

jj' jlj V t^^Ua j! jA ?I^A (J£ ^JjuJG ^A Ia . j 

Jc-Ull: ^j4xS! jli AaIc j • d^AJjuiA UjIjjIjj ^ jjjj (jil j tA^.1 J ^jijiAl 
^jl jlVl -lajlik jli i\^Jt j .d jaJjaa UjI jpljj Ujli UjIc jjjj AaJoSIa AijJaJ 
jli Uuaa^. AjI jj cI£jJa ^uaj Auix-ajlU jl ^a^JU 

♦ a j aTu ^ i a I^joiAj ^A (j'jlS?! c a ^ iULl 
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ojC*Si Lo ^A LiJajI AjCj^II j Ljajl AjjujUjSM AjjliJI A j^a-LuaaJl 

AjLIaII AjuaujL^^Jt aJA cLlo^jjuj! Aj^kJ ♦ Ajj^aII CjUUIajVI 

Ujj tJjjU tlu ja ^ <3^ SjLayi Ajj^> 1 UI tRemanence 
^jJxU AjSjIaII AjuaOt-naJI &U .SjjIaSI CjUb^ilL) ^Ja£j UjUC* 

^3 ^cJJjaU ^uiC> ^olall -^3 ^jlS 

AjAfoll o U jli <iUj • ( Ujjjuall^ : 1895 jai* <jl I Ac. jikl £j|j 

1^j 3 JjL-iaill Jjju dililai. jliia.1 (j* ^jV <jU tgjtflj^j 4.^1u <^-Uu 
Jj^jaiSU 4 ( 1861) jj j 4 ( 1841) t ^jJI Ajjailo $.UjoiV 

tjSilj 4(JaJI ^j-o »\Ay IjjjiSI (1882) l^jU 4 ( 1 865) Jl 

^^juj^luj ^jJ!) 6^)ji^ll ^Luia^VI AjjoI^J ^0 e-liul 4A_iaj AjaIc- <Uj!-IaS/ 

4jjaL^*]l JjJs> ^ (jjSj&ll ‘(Stroposcopie 4^jlu 1 jjjja^U 

•Epopee aa^USI &U jlu£ aLI£ <_£& <jl 

jjSj U^o .C-A-uSulI ^)^1 su UaJ jl£ (JjAatll ^^lau (jli ^^)^l &_>* 

^A Aj jIaJI (UlLuJI) <jIj 4(JLjaj ^jl (jjJ 4(JjSll <jSUj ^)-ol 

UiLjInj AjjUI (puVl) j^hiL ciljjj v CjUIj^JI .juryi ^ £l jikl 

.J^jujVlj (UU) 1 ifu tgifSJj \ ^joAJ 


& S* 
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4_JOL-$hll 


.<_aLoiC- ^Luj A (jSfiJ ^SSfl fJJI t^Uftil ( aic (jj&l ^3 

L$j| j A^UkjJaJL ^Lui^yi ijlA <JuLo ^-Ljm jSJl Aijl^JI 

^SJ liA 3A 4 ojj <^JVI £A fijjiLu AjDIc. IjjS 

.(^j^-uJl -Ljljlll I^A tLil — tiiiill ^ic. — pjjJaJl . (^uLai^YI IJA 
tliajJaj {jLajSfl JS j L$jI$^jJj l^iLiLl <J£lJ c^jljJlVl 

e * 

^jJJj <Juj «LLJij ^laC- 3 A *lij tillall ^C' ?^LdjaJI ^ a^JVI 

&JA ^ L-UuJl jA t ^jjj^aU-Ji Lll^I LU. t^iaJulI ^Ic- 

^a^Jj a j$aJ ^-al joj J^SS <jl£ . IgUb- i juujI ^1 ilSl^JI Aj-aaVI 

i^jLulLI <ilLJ dljjjip <J*ij <jl£ LttS 4<jc-ijill Horoscopes 4j£li 

. qU* «j nftfl (jijjJl CpJ)& ^-a\ ^lJlc- jl ‘ JjLl^jU^U ^LS (jiijlA^^j 

^131 jS LuU^ (ilLftj 4^£1 cJI Lub^aj fiSl L IjjKjI lilLa <jl£ Ijl 

f 1 ' 

Uj)j ^1*11 JaJ ^1 tiliji 4 /jjjSIall t ^jj-k-«alikJI $,LaLl 1I ^ fcU^ 1 jjhdTU 

(jjjlliJl (jji -Uk.j . (J AiUjUlH-J ^_! 1 *Yi» c} UjojS f* OJ^iJi ?+& 

UJJ^i ‘fA jlj J**) •'(‘J^' ^ Ai > n'»1*1 

.( 4 !u^I £>\±*CA 



jyllll <JC. AJJU jA Lo jSLi dllill (jt 4£CJjtl]| Aj^auuj (3^1 Aji 
Aa*J 4lAAj .(jjSUI ^jJaLa 4^-JaLftll ^jC- jjjSJI 1^1 Aili 4 ^JjaLuiaSIj 

.£jt^) Ajlj (J^all O -0 4(JJjJaall ^3 S^Jbl^A (Jfil A 1».>J 4 Aj( j 

^slSIj ^aJJ J 1 JJ V AjjljJnill ^1 AjSt JA Aj3 tlul£ ^a]I diSjJI 

Aj^jji* AJjjla UJJjljt _ VIaS jhiSli S^cLuaj ^j£ 1 j 4&J^)^a1I 

A A j u*A ^)jl jAj aJjj^^aj (jjadl £jJajJ tAn^ AflU a jl 

Ia^. Aj^&Li IajLuujI djjl£ ^Iillj Aj^ ^a Uj^il 

jIaJ 4 Trique trame jdll ^>ijja ‘Astrolabe mVjjaJ tArmel 
4 L«i^)ju (jl£j (J^jou cjSIjSH (jjj jjLutll 4 ^Alidade 

JjltjLJ dljl£ dlijj oAA « SAjju Ajjjfi AjjI jJafl Jja.j 4 (J^ 

dul£ ^1 jSJl Ujjj <L 1 j lLuI£ 4Aa1J^a11 ^IajuJI 

AfcLA (JSJaJ 1 4JjJj dul£J djjl£ .^IajuJI ( 3 A& 4i]j2kJU 

4p^ji]| (jiaau AjJUfLa VIasJ aj&a 4aj&a CAaIj liA <jAa*J 

d ^a 4 Ua lAa. SAisu 4&Ai*J 4 AjjIj djjuS Sjta Jb* ^jJajOJ 

JLSj (jl£) Ajjlilt jj!jJj (jJJ £§l jll JSoiJ 4—iSIj£]l 

.IaA UajJ L-bJ ^jla L-jSijSJtj f j^AII <jjj .(djUall jjlj-i 

^jll <jl jld&L) 4 jIHaa Jidj JfrnLoI] ^JL-*a LojJ jA AiLubdl ^jLjla 

Alpha du centaure jjp iua jj Ul! 4 JJH ^a AjjJj ^akluA ^illj uj 

4^1 J ^a 41 IwV) J Aju^da /jAkjJ Aaj Jd 

.^Sja 6000 J 4-5j 5I Ajj^da djlc-Lo! (jAAik Aju £j»j 4Pluton 

• AjjJI ^3 «jjJall 1 j» ,>|Q J <s l jo ia I' AjjjjJall <LuJt 
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. Ljajl AjujjLuj! ji&l jUxxa UiLjaJ liA <j£]j 

. ^JdAJoJl C -yJa l'ji&U l^V V) Ailtlc l^jJ .dJIjL 

c 

AbMaC' Ajj^j l^jj ♦ A^M-a ^A lij tg, jjJall lLuj 4^jjAxJI ^ic 

duj ^Aj 4 <—diljLLo jl (jjjLyLoJ AjkjJ ^ilSu 

♦ tillftll ^alc- ^3 ^ JjSft 6J)Ja]I ^A o^A .AiUall aJuIa CjLlo^ 

t^au ^jjiAjaill lA.xknu^j ^jSJJ ^ill aI^juj oJ)Jwq it^A i—flUnj 

.<jijVi ^1 tUiSljil) jj£ fl li* 

^1411 Aouuj jA SbV' ji ‘(Sj **^ 

q ! a*j 4 ^ (illall ^Ic» ^il 

j^jS Ji^C. JaliaAj ^lati.1 ul £-oj C <jC. 

^ c 3= s lo £^^)lfi]l A^.jl u' U^ 11 U -0 U^J 4t ^^ <^-i^)Crl Utj t*l jali 
^jj| c^laaJl L-jSjLuj 4dUjujl t j 4 (JJJ>g *" *'j^' JaSfl aJc- 

JjIjj tdiAJutfJl ^jll" I j&±-J)2 <JjSI U^J J! ^jc-t (jl 

J£j (JjSI *—* iM£ ".lii* cilli (j' iS J^J 4 ^*^ tiiULuia. 

t^jjjijljjjll) 4 Ujliil<Jl ^1 UluL ."A^.x Cjlj^Lalr :4iluiJ 

^)Ja3 i Ij^pS <jl ^SJj cAjcjIj *ljjil 4 (ujjU"^^ 1<fl ^' 4 UJ^y' 

ljs\ ASn^Vb .^aaIIj U;iJ AiluuJl _ lg ^ la^*« U -0 U^U^' 

«(^ibOjgJt t J ^3jVt ^JJJ Ailul^l tjj^2k UJ^SlVl 

(jjjCL^i j£lx >j Lo I^jb ^jj^j Mil .JaSa CjuElmiII j ^a (JjU*i^j 

jA ^JXUJ ^1 j ^Jj dil-ltuJ) JS jjj iJjVI ^j^-4aJ1 

C5 ic ^jLuil jA IjLJ (jSJJ .4*cjli filjtjj L^-^j cLi^aB 

c.-i^aHj 4^^jIjjj' jujuLc ^jlxL,Ja <1^ jjaLuJI ^jLoua cLiIoaII 
aJIa2l Jpsi dlli ^0 ^A t^AjjlUix AjMilt <cM-Ua!) ^M-UaVl ^jLujoaD 
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Lo AiLjaj iilljj 1-^3 4^J ^j^ljSiui ULjAjjj 

vj .a±+\ J&Vt JA ^Ull d£Jli (Jaia^t lii ^ J.L^Ij .jlila» 

(Jt_)j| (JaJ J_ya .(jiajla jjaJjA ^Jl ^ajuiSJ (jt bltu (JS jjy' 

t ->\ > 11% (j£<aJ ^SU ‘ *a£LqJ Aj'i ^liJa ^\j..^-> ^ic. j 2 jmC- 

.OJ±& JjJ 

^JjJJjujLc! 1 Jlj 4 jl>uxJI Jai Sjbuo 550 (Jj5 

* * * * 

0^1 j .Ljajl 4JU Kheops o*tj& II ^'jl 

4alj ^jjujI ?aJjLq di^Aj lifrjl ^uLafl dfij£ 

^jIj <jl Ajc- JUj tMilet oAia SjjJ^. (jL^u ^Ijjj ^-JaLj 

<Jj juxa (Jj-iajj (JjJIj iilli ^Lo ^Uajuj^ll L_fl^)C^ 

dlS^JI (JJAJ LoAiC JjdLuj (jjdAJuJI UJjjC- ^>]adjl .SjJ^J) ^JkuLft 

lS^)lj ^jljjjll jlc ^aJ 4^1.4 (j£ t*)\t ^liujl J^Lj 

£al jILj (Jjsdjoi ^Lo (j^lj .Sj^ SjJ^. C5^ jj £^tij 

UJjjC- (JjS SjdaJI ^j -b-la. ^ ^ ^>j^a-o ^Jj (JjJIj jlc- 

# # < 

J*jll La^ic- ^daj 4^J^ia J]a o-la u' 4 (JA A ui 11 

•iC'ljS c5*^i LS^ l£- 1 > aC ' jiuiA ^3 (JjixjuJ1 UJ^*J . jJaljlj 

jjjr x^l (JJal! .^jJajSfl ^^Ic. laLujJ <jC- ^.Ull (JiaJI 

^ \l-i ^C-Lk^aJ \ ^ 1 >. /%t\ ^^fl■ 4 Ljl^SjI \ ^ Jfc 1 n 1 ^JLil 

J # C t- * 

t J» da 4^lau 4-ili dajJol (^1 4 LqLcJ 

3» 

Ij£a 4^J^J1 (Jial Uaij-o 

jLiLo ^jjsLaJI AjjI judo daljlLa ^g-ix> Q Lo ^aJl*il (JjJIj (JOJ l-i^A 
^ m a£)IaJI^ l^c.!)Ljal (jii l, n Anll j Lt j jll 4 4uuiij (JSjoJI (iltLoj Igjj 

c _ 5 _Li. jhVij yV ^jjJIj (j£j ^Sl jJL . AftSj^A jIxjIj 4 dajlj 
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1. 4 JS 

^jA £lijjt o^jiU 0*13 l| a li - unl ^SB <S^jkfl (a 
.LtAi^i »J£li o*li 4ojtb «fl ^jLum* <j^£u 

£li3jt 4ija-4^ ^jiajiB j! <jS^ A^Liu utll* ^t <1 dix)t (b 

.LUAxt Jjlaj 

<J& A^al^L) ^UaB AjI^aU JS Uujj i^iLiaJ <1jLJ UjLiiA <Iia ^! n^i 
^tjjlulli V (jSij . li^V 4 j]& cJA^j (ilL 4 j1 jUjC-Ij 

<J Al j| ■ - ‘ A^jLuUaII U tlM^iaW A^ylaj am , 

i'jJjS ujl^jT :JjL»jH t 4(jiijjl: iJaljiu (Jd tjlijjll .2 »jVj i jj-uj 

.1991 
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QA JJS 180 4 A\Vui\A 4jj|j ^ jLuti dill4 Ll J J 4-4 jS 

Cilxa AjuuAjujI AjjIj Ajjiaj Ujjjctjja /)A^)J tclsi j]) # 

(jjjiiuall ^^auj-4 ^J A 7^ A j£l lij t^jLuu dJclHI £jj*a t^ut£ 

IgJc- AjA^iII jli <illi 4 6-llLk jIjIS Aj^Iaill diA .(jJjiVl 

■» 

A L) . A-Ujj,\\A djlcL^jj A^aJluilj A-laUiiJI ^3 AjI& A^j^JaJ ^jj <jt a\ 

.dj£all d3A V' - cA\si\ ^ic AujuiLujI JjSIoj d3A dilMLall (j-ajL-ai. 

(JS L-j' juiaJ ^ 1-Uaj Ajjlj) (jJjjuajt AijJt^a ^jU dllLo ^ 4^^$^ 

1/>VI 


(ja 1 jLucI yjjll ^LS ^iLajuAj y ^jU diLo ^3 :4j 1UJI AJailfl 

:lgjtx Ijilllul ^Sj^frLuiAj 4 -^jt ySJj ij^jLiJi\ jiiij ^jjlIaIS 

tdjl JjaJj .L-ijiJlj Lui! .Le Sinus et le Cosinus 1 . j 

d3A Jjia (^1000) 1 AiLaix ^JaSu LaJj*i (^Uaojlj aJjLo (jJjia 

<- n> <jji Ajic*j .(^100) h ^UjjVt y (jj^>]aSI 


.0.1=100/1000 USiy ^j 4 l/h A-iwulI a-LLuij (JSj jA 4jjlj 

lLi)1\ £±A^. ^ diA lioLl <^AJ1A 4aU*u]l) <l£&A c-jLaisJ JjJla. ^ 

(jj-o ju lij 40.1 j^s? u' *^yy 4 (y^u^ '$ «a*^ ^3 jt y m%n 

(jli (j^J^Jall «lau^aj lil yi . ^dllli 3£lill L, l' >U^ 6 jA 

* C * c 55 

^3 yij^A cLbuil t*ljl ^ aj . luajl h itjjLubo qj$>j JaJI 

0 

L-n>ll jli t30 J-^Uj jl^aJ^I (jlS lij .AjI-lJI fc&fr ^1000 —II Ajl^j 

y yij .^5oo y ujiLaj uj^ ^»1000 _ 11 ajI^j ^ ^ 0.5 j^y^ 

* t. f 15 

^ULa]I^ LaW l’* ^Ao’i pS /JjaJiJ /jl 4cilj^Xj^3 jIULo ULojIoB V JL3 4UUC j 

^jSJj 4oj/uJl 4-jj'u^' <■ -n> ^ IjLuc-l cdli <ilj£^j ?(x jl^iLailj Ajc. 
tilli ^jt Jl^ljj jjl ^iLtLiJjj 4^^-uj (J£ Cjflk U^l IjlSAj .x/1 


A;j»jua]| d^j 
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i.<S jU jjjULa jjj^lall qJ£ tillj i^ja Ij&Uajl 

tj-aill L-ijjujik jUlluiVU .(10 jlajl) tillL ^tS (jjiuijjIjJ 

. £tJj.. • jJb9 A^aa 3 dSj ^ISlU j (jjaUS (jSLot 

(>jV I jLS 

.(2.4) JLA» jlitf 



2.4 — *« 

Jfe jU* gttl jASi \+*L'j±i ^3» »xJt o-U3 to i> AkJj* J-M ui>-£ <J** 
A^ w ii ij jU^I giiru.1 ci^*i Jj* o^jj j ^j*, uije iji -(>sjSn 

• oijVi jUl >j) ‘U*> Jli jUail 

lua djjjfjS ASj* 

^jll (_jjjS]I ojjjJI (jc. ^jj tl&jjc- jl AiaIc. to-lpe i_jjS 

L t * 4 vw 1 **» AjLujJjSH Sjjlfl »j* . 1543 f\£- ^ <dj jjjS l^iia. 
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3—£Uj —ASI 3 * ul^ c/^^J .^1*JI AjI^j 

J3U ^j-o 4iim£ ^ill A-ulu£J1 J j i^LiuajjjJSjJ LjujjS yl£ AjL V j ©j^uiij 

(J—* ^C^)lt_J _idXJ 1 ^ J iljjljl 4£CJjUll 1 J4j£ U 3^ J 

^ j jil . ^jiall UU l£ja^ CuU l$j) i^Lllc A^ILJ) s jc-31 

jj^j 3 ^ Lg k ^j ! j^juoij 1534 ^U 

^ j «" 3 ^^ tdii 0 -i%. 3 x<ijxa1i ^jjo£ju 4 /j y n v (j.iuu.tJt 

^11 »11 3—3^ Ajjuiillj ^ Vjt 

(J a A- julII 4—j 3^>° 4—J^)U-S _gUa ^gJa ^ (J*» a AU <jU 

a— jj£^ Ajj^j £* jUuJIj (j^Ajill :Helio) Heliocentrique 

(JjoaAII <jli l g ou i a> ^3^ <(^Ujj11j ch 3 jVl :Geo) Geocentrique (j^ajSM 
]aJ ^ lc> UUjC'I *IAlik <UAU]I 

^—9 jLa .j U ^^icl JjSjj £ijJj (J-aAII 3 U ^jVl Aj3^>* 

Jj—^ jc_^lj l£—Aj jj^j Igili I^SAj ^3 L_uijj IjgJa c-UjuJI 

* £ £ 

. 1 AjjLaJj 4lutj <jj£j l$jt Ujj 4 C5^^ 

AjjjJI &U . ^pajVl J C5^ JjAj <_$,>*. VI 

.aiSS j£j* ^Ull cuAlI >jJl ^UjVI J1AII 13^ *Ua£U 

^Jaj a^j C-uU i^jluijyi t<jj£15 c/3S>^I (jjUJI 3^ 3 j x 4 c>ajiVI 
o3tU (Jj 3 3^J tA j jjCAn3 Igjc ^-iD c 3^( A1 j£jA]I 3 ( 3 ! c£« 3) jiajujjl 
A&U^aj h.^11 3jW^ Aj 3 ^aJJ ^jJ 3^° U 1 ^ J ’UJ^^ 

.! ^jaiJall (jj^ ^uU» ^jC' J<; >hj 

lij 4 J 1 V J(JU>6tali oU-3*^ U 1 ^ (J^ajVl ul j 

AojlmUajj ttdlj 3>1 (j-o . ^jUAtall JJ^j 3 j^jj^k-bJl ^j-a JJ*^ (-1ul£ 

jVt 3^ (_JJ«-Ul Ui3 fj\ ^j\\ tillj ^lij 4<U-JaJl <il jUaII 

UbjjUj (jjjU ^jli t ? UaJl 1-l^ij . ^iMjJttll 3^3 l La£ l j kufl'l 

. ^pulj uu 
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. AajUJI cIajaII ^ lilL £ JjuJ cAiiu Ajjlaj 

<>j ^ Ajj.V^miY 1 ^9 gr^J^ Aj ^>15 Ia I^Aj 

l^ak. 4 jSLq aJljU-oj tilb <jc. ^aIjoj jjc .(168-90) Lagides ^JjjaIjoJI 

gljA. Ifrjuaflj ^A JjtjJ ^ic ^jSj dA.l3l Ajlc Ajjui-VA CjULajI S-^LulAJ 

£TAjuJ ttjlj oOC.1 ^Lijiyi ^jl£ .(3,4 J^ 1 Jjt 

* 

tiiL JjJaiij .l^a. Sjjl£ A30j ^IajaII ^ l_iSIjSJI A^jau j^uull AJ 

cjjU-a .Horoscopes Ajila i1Aa*Ju ...Ac-ll-o <ja SjjjS Jl jJ ^^ic- 

AjAjuJ^II SJUAJlH JjA. ^)jJu ^JAAiillj LjjSljSJl Uji jLoia Aj^>Iaj 

^jyjlill JjSlI Aji Aj LlAjI j t^iic. ^jaIaII Aj^JjuiaII A juluS.11 

^)jic JjSII .Ha ^jIj I jJJC Jfi9 i^gjuiAjl ^LcIaII Ajjuullj . jJaC. 

j ^)L£ :^kil AalLac y& y £^Lod JIacJ (J-wiaj 



<ja Ajj jaS uiSI j£lt CjIjLaa ^Luajv jVI Ajj£ ja AjIaa ^9 ALaj fLiu} 

^4 ALjjja giSlj&flj 4jjij dLua SjjIJ jIJaS )9A 4 )jIJa Jjau .^bjVi 

tjj3$ Ajuaj gyiH j) AJc« ^ jLaaS ^jjaJI ^jj .djjtorflU Sjjijdl 

.(jjUaC- JJa 
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djU—wjjji 

(Jjs 322 — 384 <(Jja (Jj9j “^11} 

(JjS 230“310) j-aljuj jJ tiljliuyjl jA ^jb jj ^jl£ 

* 

UDUfljl iiiljj 4 (_paj|SM (jl 

* t * t 

Ui^, t^L-iajl) AjjIjlLa AfijjJaj 4 Aaa1*-11j 1$juu jjlLaJ <■■„»%j 1^. Aj-la* ^^auil 
(jjJL 1 AlJfr Aji Jaa.V .^jAUuill ^jC 1 iL^aflJ ^ Ailuboll dljljjaiJjl ^ u*n> 
^viflTu jjaII Aj^ijaC- (JjaauJI S^pLk-a]l AjuiSfl (jj^J iAij^su ^3 ^oaII 

C-Ul^J (jlS-a .(4.4 jJajI) U# (Jj-cil j \I 


AiLuLolI AB^jc&jj . (jbjjlj Ala ^Jj^)xj ^15 4* ifLa ^-Louj qa 4 ^jja a j o JI 

^xj A3^)jt-o ^i^j) ^jliliA Ljajl ^A S^pLall 4jxillj (_pajSM <jJJ 

^jl j . ^jjg^fcull AsLuiaJI 4 1 lUn% ^ILoJ ai^j Aj jl J>lt j ^aill 

^j| AfljSaJI . l$ac* jxa1I ^ju ^jx Sj*a 19 —J j!i£l (jlajSfl (jP' ^AAjill -1 xj 

(jjjUSl Sljl Ajjjau jfL ^1 tiljliuijjl (J^lj . jJ£l Sjx 400 ^jaajuJI 

* 

I^SaJ .I^A IjjjS djia^ (jls IjLaJ 4AiiJ A^J-i 90 (JA AjjjS Ujj 
AjlSI jll 4 ^jaajuJI ch a 1 Lal£ Aj£lj 4 laA^ ■jS^j djj^SG ^jti 



4.4 JLm 


.^4&9 < innt A^jtLa djUujjf JjS (ja {j&ji\ ijf> ^aaa2JI a£L*a \^a 
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td^4 20 Cj* lLuI£ IjI) S^liS Cj j& (jt L . I,.\i*i 

jj£1 Ia^LiS ^jt ^1 tAjaiij ^^AUa3t ^>iaalt IgJ (j£lj 
cil]j a 2 Jj-£ dul£ ^iiAjill (jL) ULa Ijj ^Jlulljj t^AJaLuU 

(^I .<jjl jjJ Ac-^jjoiJ clUij JjA? ^J^V' ^JujaJl ^jl 

dA*Ja clbojali OUJVL AxI$jV (JIa. t$j| AjJjJ Ajjlaj 

^giu^l «jjjuUlS ^A ^jUajuiAjaU tljjj) t' unJmiA AjgI^jV J 

. AHalt ^aJj C. luA idt lL 3^II ^3 tiljlllJuUjt 


‘^J-U-S 

~1473) jA Sr^'j cPM •••UJJ^' 

Ac. jA^all Lsl3j- 6J ^Ijj tSljllaujI Aj^lij <jjjj c^^ll ^(l543 

jjJj ^lg-La (^^ajVlj) CjjSIjfUl ^■Ja.'V ^jt UuajaLo Aj^uaAII 
td]j JS >1 ^jloAj Jja. ^A AjS jjJj lLi 3jll ^3 tAjjjlj Clj!^ cJjJoL 

^ Ajj^aII ejS! jSLll AS^p^ ^jl&II J! jA t^joiLujI cA^.j t^jJallj 

AHIa^. <jU ia32 ^)jljJ ^IjI^JjuAj . jJJ qa (JjJafil (jSaiu c-LcjuJ! 

J y* *J jjll s^jwju^H ^)jljjdt Jl ja laJa t^l^j t* 

L$J L—i£l jSJI CjI£ j^. ^ja.> — (j-o c5 J- 1 jjlj-i 

jA (J3^ ijL^al^lj . UaJjaiJ H2l^x> btJa3 AjjoU V 1$ 1* ^Ij ^Aa» ^ CjIjLuia 
cilSjS S Jjfl» x A_Li2k dlil'jg j£ aL^ ^11 j . A-)ftja^k ^jIc^Luj Aji j j t^kVI 

^-iiajjaij V .IajSj-o ^ <jiajV t V (j*uuiJI ^-^aj Ajt jjC 

<jC. AjjlOa. ^jtj LajjuiV tlllj ^ja (jl£ aIaC jl Jjill 

AiV ^311 iillj Sjja. JSI dijlS cjSI jSB CjI£^p*j 

.LlSjl Jat 
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o La. 4 JaaIIj AjJ^aJI j ^a 

44j^£&II J^suJIj AjulU^I! ^Jc. $.l»lk^al ^j>a j£tLc ^L> t Aaj^oj AiU^la 

^-cjojI ^jtLaijj^)j c-jLjaJI ja. 1 (j^lj ^k IgjuJaj Ij£aj 

l lllliWtitell l^la ^)juUJ J 4<^jlaC 4j^£a <jl *1 aj _ i o/VJ 

<laD jJdjj <jl iiLjjjjS jjS 4^_Ll±jj igj,^ diAJ ,jp£l V 4-3*^« JftJ 

^JJjaII ^Jaa 41543 <^1L <jl£ .diLa ... 1 aVid a^Ll j*_lujI . 3xl£JL 

" * 

<i!L ^k Uj ^LB V) ^1 oL^l £ Jloij ^ U^J ‘De revolutionibus jIjjsu 

.LJa ^^ill <jC* ^IjlCJ (JhpB 4 clljtiuUj^)JI Jb!&9 .A fcuj^ll 

^UujVI Ajjc-t .H^)j ia JS 4^jill£ 4jp^l tc-jLSJt 

.AjSjljpl£j| 4 U II jjKJL dU ^jj41 ^1 j 


<jl jPjjj . .. 4 jL£J ^LojaI gjl aJLja-a *iaJ ^)ju jJj La!j 

.. .£_>L1uj AjjJaS •..dujuall Clul£ (JjJaaVt 


dij—jj—Spj 

P_JuSl^tt (jl (J_JAJ .^JJjSiill (j^l^all J4 -o! al^JjSjJ -lll «1 xJ 

tSupemovae jIaajI jl 4 l_j£Ij£]I 4 j&\j* A^aL *l jjuj c^LojuLI 

-J Cj j. , ajI 1_«J £x 4 j<UII ^jjjjl^iS) 4jj-La JIj^V CjUjAaII jl 

jl_Jalalt C_iaL_Lj£l ^ (3^) •^ JUJ ^jLojljjI -lio aJ^A^ll 

* 

1 xj cilL jli ^ lialLj 11609 (j* IjLpC'l tilLj CjI jjjoi SAxj ^.illfljl 

* 'J 4£-^lx—jll 4j^^Jaxul Ajjl-AA^ i ^jLaU^fl I^A .(jjjtll d^LuOh 

_II _La ^LSI jti^Vu 4 jPL-a 4 ^SjxLjJ 4^IUaj a 

d La_ ui\ 4 _iil J>a J)S^a 4^IU11 A^ajLLa djJ^A. ^-LL ^jL ^Lll iiLjJjja 

<1 

.Uranibourg £ jj^j'jj' 

(jjj&l tnoll (jx -ij-la-lli UaLa^o (jl£ t4x>Li. Aajjl ^ij to^y^aJI 

di! ^Ifll J3j tAiaS sj "'-v J AjjjjI*i^jA Ajij^Iaj (jl£j 
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jjUj lg-J SLg Aaj 9 djliaa^Lo AjjJ l u^t jp3 4 Ju-tajj A-i^Jj 

IfratOA^. C tK**3 4 ^jaL jJ& V JJI C lUaa^Lall j j^ajlj Jajfylj AloIS 

* 

(JS ^jjj (^jx S^^juolt AjS1a3I CjI Jaa^Loll Jji.}^ IS^V 

IjA j£ jtull (iLjJjJ tiljLojlj]! tiilo ^jAl IjLcJ <j£]j .djlAjj Lo 

3-mJl J AjSis C >1 A~\ j A £_LU^3j] jA J 4 Lo jj AjJ dfij jA 4_jl J) Jl ?c*Mj ^LaIaV I 

Sjjj^aS clASjl J Jajio JfLij tillil Awiij ^j£j oI^jSjj u 1 ^ 4JiaLu*11 j 

Jj J 4 JjjjujjS 4tiLjJjJ ^ ia S A <jli l-LujSM £-o .aLJs j 

^13 JA9 (UUaiLaj JAjax ^jC* ^Jjuta' dl^)jjLu <jl LcJj JLjJI 1j$j cdlalL 

s? « 

. tiljLojljil dl^)JjSjLJ jjlc- 4 J Lujalc. Ij£a j 4A1juUx-o JaAJ 


W 'J*- -^J U^J ‘^JJ^Jj' LS^' 

(_£j]|j 4A LSIulo a3^)xa1 Ja j& 4L_i]jJjj jjal^uyi Jjc aJ <_£jLo 

^ajujj 4^!VljA Jjaa. J) J Aiihj c Qvl 

Jf 

J Benatky (JjLu jj-=»a ^Uacli aL*a a* 13L> aLI ljg.>^ 4 Aj oI^>j jfLL 

<j-o JA9 41-Ala*i* Jj J*-aj j5 dl^jJjj <jl£ dl3jJI IJA J .dLuulI 

L,l*AjjJaljj U-Jaa LjajjLo S-^lj£3l (J£ U^JJ^ 

O- 3 (j^uuill Jjjj 3jla (jo Jkj ^ j*>\ a^ ^ JJj 4 W^- 
l-i* xJrxa jll 4 4—fijJaJI jJI I JA J . 1^ Aj*j-o aJI AjjouIIj Cijl£ jll 

l> Ijj j] (j J^j LcJjC . Ajial Jj J ^1^. Jl ^ ^»131 ^ 4 ^jj jlj (JAJ 

4_ij*j Lo jUJ ^jj jo*iVI ^ j^Vl a^-=J 1 ^j-oj JjJISjjI Jl 

^aUaj ^Ij4^.lj ^13 jj 4 oI^)JjSju Aj ^15 Lo IjAj 4 ^jjjSI jjJjVI _ ^jjj3l£jj| Jlj 

.IiaIA 4C t jS^Q Ajj 4tdlj^)Jj£] ^j]| dllj jl (_^j]l dl3jj Jjoul 4 Jk (j L 

1$j£1 J ^0^ ^jja-ojuiII L)^j (^uojuJI l]j** ^)j ^jSIJ il L) -6 

tLL^V JJlc. AJc JIS ^Uau . ^lajV I l^uiAJ ^A JjJJ ^l^J A-Ljj^)aII 

^A 4A-oUaj Jljjj V dl jjjiaj CjUaa.^Lo jj • Jj C>^ AJj 
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Z tAjJ JC* 4S3A. Igjj 1 3-0 33J ^cjjaII t—liji <£3^. 

I ifo LjaJ ^jSllj ^aJ £=J jjj ^aJ ^ 3 ajj jJLu U-U^ c ^5.4 jJajI^ 

Jf ** 

'j* -^fj V J 4 * ‘Ijj^ ' JjJj^±a o 1 jJjfLil ^Jjuaij 3^ xJ 

# s* 

^jS]j" c ddlflU ^ai*J l 3 a> ^j^-aj l 3 ^> £xV ^Julaljj t-jLi 30 J^L^J 

:ot jjjfLp c-jIa. 1 ?jjjJall L j jIjju)I c^Hujjjjj ^jLolaj Ua ^ ^*A\ 

* * 

lx ^AjujUaIIjj Ua l 3 &3-0 <1 JAaa]j Aj ^i^adila <IjlxV <jl£ lij 

, 4 »jjuj 28 o jaC-j 3 lU 13LS 3U 3^ y A xjuj! 

* * * # 

l 3 alc. 46 Ijj 3 Sjq 1 |1.^u| I 3 c*Lxx 1601 ^tc- ! 3 £a 

3I JLq aISjuug 3!^ r ^ * i. lila 32 dI^j^jj 3!^ . AjijI 3 ^ 1 - 1 ^ AaLl^s 

clijl£i 3LS lxl .3JAXjill 4 j 3 $ 3 x <xliaj 3Uaj 3AjJa £JlLJIj 3^J <£^3*1! 
3A 3-ixjx1I AjJ)^3x ^JJaj 3I CI133II tillj ^3 ( x ^3 332 .3 3^' £^3^^° Aj 31 
^ 3 ll ^Jc. (. i) 4 li (Jj 3 *j ^ 13?^) -^3^ U^J 33SS/I 333 

^!!)Uayi ^3 3-o£j Iin*n ^n-uJ DI3J3SJJ 3 jC- <Jx*J ^A^Aj & 3 &I 

33 333 j 33 l 1 I 633 cLxx 3 6)3^3^!] 3IS AjSlill cIjUsl^vIaII C5^ c ' 

^ 3 ll 43^ <xUaj ^Ic* <jA3j]lj ciLi 333 AJ ^xjujJjuj tUju ^ 

(Jxjl 1I 3)x J3S/I 3^iVt duli .JxLaJt 3 *ixjuJ 1 AJ3S3A ^Uoj cAj 3 aj*j 

1? s* 

.4^3] l^j jl^L^iu (jtjjjfi]! 3^3^^ julSI (JIjLa duli u 13 ^ Aj* jk^i 
3<o (Ljx1a ctil^ 3 x tA_j| 3JC- 3!^ 3^ 3^3 3^ 

c&l3Jjijj 3SJ .Laixj]l ^3 AjIjIju L1AJA3J SUi 33I& .^JUall ^Llx 1 I I 3 A 

oU I3&I3 33 *j 3I oL^.33 ^33 jc. 3LS 3L ^Jj3jd t 4 j 3 l AxjaxSI 33^ f^-3 
. 633 *JI 3!^ 333 333^1 3X 3 Jui 3 su l 3 ^Aj .Aj 3^J j c. 33 ^JLj 
^xx<rxj DI3J3SJJ Ijj .03^ 4 il 3 jua 3il^.3ll 3JJ ej 3 Axjl CI33II 13 A ^3 

P 

3 JdXjudlt AjJ)£ 3 X 3^ 4 "j 3 ^ ; ^3 LuJ 3 jo 1 X 3^ A3SJ3 C^jJaJil J a «v^t jyjj jLSJ 
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5.4 JS-i 

A jfr m iH AijaJt JL-VI <^4 -(jijVl <>* Ji ^ 4±>»S <-£jS j\±* ^ 
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(jjjiall i jA jaJj ^11 .tiloJjJjS <115 Iaa IjtAjJ Jh^S/l 6 <3^ j^Vl 

(_£j ^3 ^Jj JJ«^ t^jlaj^/! I^P La tlgJS C_j£lj£Jl lJ*^ LaAiC- 


jP SjJLba UjlaA^a 4 jIj£ ^^Ic. &S^ ^^Ic. La^la <JS < joLkjll (Ja^> t^fLto 

CLijaj 5] i^iLjla ^aJj ^1 LaflJOJ (Jjill jA D jail! o4a j]i C_LjjV| £a . Ia^j jl*j 

i^jjjaljjLaj ^£la <ialaj ^5 <ia^a jL£ . (Jjjll J^aaJ Sla^ dIjjjSjj 
(JaP ! jj jL£ (Ja£1 ,<ojp ujUm^Ia UJjj 4j]i dljJjSjJ <oP jl UJaj 


I Jjuaola tSJ j^jaaI! <iplj 3 jAjJj ^L-a d Ifck 1609 ^Ip d^jijj AAjLjj 

£ jja3 (Jiuu lj! jl Ja ^3 (jaaaaII coiljiH jjJj . joAjaill 4 jjSja ^Uaol 

6 jSlJU ^LLl t J4 tl%J UiStjiJI <ijAi ^JJ .Ia JJJ <J*A*iS duA <a51£a 


jiSl IgJp .ton n UHPj t£ jLuuj (Jaa-uJ! jA uyjiH f jaJ! jj£j IaJjP 

jl 4 jjJalajll jojl jSJI £a UhUaJ j£iS CJ jLaIj (JISj) UaJ j j£j jiftJ Lft 

L_l£j£jl jaj jll >i aII _ ^UkjaII jiaS <■ iwTn <^.jjaaaJI ^ jiajjJl 

jjjlfi jA I^A (!l$-ui$U jAjll jA W fc a * 1 Iaj^ ^A — (JjjajaIIj 

L&1£ :^jaaoa 1! jp LajpLj ^Jp uaSjjj cj£)j£H j!jjJ jIjj! jla^ll 
|^j <ijaJl 4JujtA&]t jL£ Luj-yu LgJl jjJ jl£ tlgAA 4 ajj 3 Cul£ 

c<auAj J JJmulaI! ^3 jjjj Ca£1j£J! (j£ jl (3^ J) <—iLjal .^JalijjVI 
• <Lu4j oIajVI ^3 fJJ CjUJJ^I diA j£ jlj L^aH J^k Luajl jjJu L^jIj 


4<aajIj 1 ^11 4ja1*J) JIac^I c-jIoSJI IliA jju 

«• - ^ f 

cJSj 4 ^J-^y ^jIja^JI (JLjI&Ljj c_iVI dijaJl lAojujLk. <11 jl L-Jj aIa IajjJ 

LaJuC. .^51 £a ^JaS JSjaJ ^^A CjIjI^aII jl JoSb ^loLa j& c Lua£il dllj 

£jiaSll jl ^loj <_o£jSJl jA ^jj IaS laSIjSII 1 jIaa jVI 4-isl jj 

* 

Oluu] l^J 4JjljJ UjjSj £§l jILj ^a jLS Ia^^ ^-U! Sjo^jaII AosLiIaII 

^jjl joijuaJI Cy* jlS .^6.4 (J^ 1 ) ^ 

* t 
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6.4 JS—ti 

.(b) (a) 4 j3U1»1I (C£Lj>*1I) ^wsjj </■**“> 
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* * * , * 

^ La£ <illi]| ^ LaJaCj IjjjS lUaJ ^iJlc. jj-i jl£ 

* t. * 

dj^VL Vjl jUaLaH <5Ji2k jjia LlA 1 lU >uj ^jjl ^IxJl .pU^aill 

6^)£s <J^Lk d* LjUj jl (JjjJjL ^^3 cI j-uj Itjia** <jl£ (^Jtll tilU 

^J’ ^juoC ^juilall ^jjalt ^3 La Jl^.1 (Jj)Qj v n «eLajuJl ja-j J> jT 1 
UAj "?Ja*HioU l a j^ * Ljaji ^aI jA La Aj£Jj ^jUalall ^lj'1 C- 

<j*»j 3 .l$ij*j ^A\ ^Ia.jV| l£ <1 <■ jV> l^i tdb £-aj .gjauua 


UjjU (JjjU dj^j c5-^u ^^Ic- ^iJl£ 

* * * .i * 

j\ a3A ^JLual |l.l4tnj| tfl3jx OkU u' U>> U^Jj ^ £f 

* 

dilalu difljll Ijia j tAiSI jx jjc 1609 d* Ijliic.1 d^j ttilL 

AjljjI L-kjauSi du^. t^jidali aUdL ajl^lj jUalall 

^Ic- d'-*^' tdiLaJ ^jSj ^11 tjJjSJl L-iS jSLll I Ia <Jja. jjOi jLaSI 

aOA d* | jLuc-l ?ajjj£ll (JjjJU ajji-k-jall jLaflfyl tAjfcJjJall ^3 4 d' 
AjjS ja ^Uaj 4 aLll^J j£ AjjlaJ (jC* UxujjJ 1*3ijx Oa.LluJ A ^ 111 

(JaJ (ja lij .l^joiij Jja. JJ-^ u-ajV' u' C5^ 4-^U^B 4-i>j u^J «U rt A * ^' 
JjOaII ^jLuaj Ailla-a dlW^ t^jadall jLoflfy AjUaadLa (. flj» >in*i c*lL 
<. -1\*> IOA <j£ .^al*JI AiLa diftatUal 4 ^AjuajU 1I ^Ic- II ^jUiJbJ W» 
(J jC-J A^alSjj JU*-a jA LaS tInquistion A^aSa^a £-a C-JC-UaII <1 

AjjS^all Uilc ^jl AjIc. jl£ ^1 11633 ^ Ajj-i-a 

. jLS c_jU£J La LaLdAl ^*J JIM ^jl AjlIc c_LujjJ La . AdjuiAuill 

Aj3 Aj^jj ^jl£ ^ill Ajudii ^l*il ^ 11609 ^ ^jl£ ujUSII I1a 

O £ g, 

j^a C'I^a] £a Aj aIujjI ^3 JL& d' U* .cLajuJl ^1] ajUala 


.2003 4 jjL ic-WjL 4 <^y^ ^*3U jl 4 jj uli JjlS jlail 
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La dllj £-aj . jA La£^ aIaA) j ^(JjB La£^ dl^)Sj ^ AjI V] 

^llall ^aJc jL a£ulLcJ1 Ajj^lII A3j\ j^axJl dlij * 4 ajo-v H r’LkJauj AjLuj ^a 

AlJI ^ I^Tj .£ (^M) Aii^Ut ^ ^1 dlilt flcj (jLS) ^jtsll 

* 

. Jixj Laja ^pjjj *U> t ULAjui lj^)£j La£j . 1$ j 

4 ojLuiA^ CjU jjaJI Aij.Vfc 

cJ^a) ^lc $.Lal& <j-a Ajj^o ^jujAjI ^jjJ^lfill -1*J 

tdjLijJ)^JI ^^jjIjjjSj JnStill jU iilli £-a i'fphjj* 

^klc s-Lalc- <jla 1 $JjjSIjJ ( ^Illl ^IjuiVl t. iul^aJ 3 -uij$a ^jS/t 

cjLiL-fldll ^JUiLal jLljC^VI -iJC-l £j\ AjAjtflla.lt d^-J Jjjt .^jtjjaJI 
{JjA*Jt C-jLauusaV ^j-tfu-al^alt "^jabali" <jj^oJ {ja ^3^ ^jjjjl&U 
^AJaUiil)! oJfl» aII djlcja^jalt ^lc j^IaJ <JLLa .la. jJ V £-a 

• AJa^^Lall ^Ijjol)U j\ ClUaVvLal] l aju -flOJ Aj 9 AjaLjJI djJjutf-all t-lUj Vj 

(j_ jI jJ tdjLajSluLa_ A-LutfAj^JI dUlalj^t ^ 

t A_a.jJj)*a]l ^\ _3 jS/t l aji k^aJ _ £cjl .. 4 djl*J^a iclDLlaluba a^ibfid 

.2uljVl 

* 

tl)l_jJjjj <jJ—J IjicJ -J^aa jVI (j—a ^jjajL dUj^aJI sbjja ^ 

£ jlaS iAjL-bliolt CjV^LiaII tAjLiaJl jt-lD^t tdjlj jJ^)Jj 

,A ilal Vj A-Jal iSJjl j £^^Ia2 tAjalS-a 

* * 

djljjjjl^JI (Jjj l^&Luaa ^jV) (j-a ^ 3 ^>L 4 CjLaJuuiaJI $.Ij jja ^ 

."l^jjjiUk U-Uaa. jl "IgJijl' U-Uja» lIjLSjI jSJI j djb jjjlAII j 

^Leptones tdjljjj jJIj Cjljjjjjjull = ALSi ollja. : Hadron 

dilijjjjJt) AL£i]) CjLu^pJi JjSj LuIjj^£ Ajj:t >la CjUjJ>a. Quark 4 dljjI 

^kjialt .(CjUjjIII j 
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Vj Ajljjll V t Jj]sjlJI V ^jljJ^Jt f Ac- 

^ (J£l 4^aJI djLul^ll <> iujuflj VjJ tAalajaJi Lia^jlI jjdkl 
iAuuiii t^ilail ^aJc- j ^)JjA CLuLuj 

f J 

Jj^' Ju^'j *Cjljjiaj]l jIjj JU^. (JSjujj pli‘ix dslsuL-^d]! ^jj£j LoJUC 

. oAA liatjl LiJajI ^jjjoU L-j5jill ^jl 

. CjLj jJjuU* JjSjJ 'l^£ jAj LoS t A jfllill AoA^Jt 

.dJjL lij ^]jj v — La£ 4^1^*.! <^Aj — 

(JSjoU <j£Jj C^AUuill (J jj-iu ^A O^jollj-G <_£JJ 6^A 

# * 

L-jSIjS J HijAa. C LaoSl tlA^)JJU Ujljl jKfcJaVI 4 ^jil_LQ 

<*-j£l j£ ^-ojjjJ ^ JJ-£J t A-luiAjaJl a 11 £T J^- 

^kuu jl ^jjaj diaJI j* JU^aII I^a .Exoplanetes Aa>jU> 

. A^o jLft]! djl jj-uJl 

^j}\ j Aol^^t L-i£l^£l] - Jj Ajjouujo]! Ax> UJ^I jS ^juajau 

^ AjjjS JjSj ^ill Telluriques <U*aJ L^l 

‘<>ajSn (d^)A^ll O^LJaC- ^ JajJjJj ^jujLuiI JSjuoj Aj^)^k jua i g m-nl-ij 
(jjjjjja LoA ^jUjI ^jGjj . j-aill ja £jIj 

Ajjujli AjL^o jj^ >>s-i qx> ujSI jSJI dJia Qj£jj .Deimos Phopos 

^ * *. * 

dLg-uj-<i 11 A^jlikil .<aj£j A_j^ Ailclj iijjj^ j! ^ula tAJal^o 

1 gjgo> jjjjjjljjl tJjijLu lAjj^Loc, UU^I 

AlxJ ^jLoj£JI \ ^Jl^jj .JaljtjJajVI jl ' ^JJjJlc ^^3 Aj^S-« 

4 ^jjjjA J^)^JA _ /jjiAjjdll c_u£jj (_yax) 

JjJL! fiJLj^C £j|jp l^J Ai^LoatJi Uj£lj^ll d^A _ 
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bSluu q\S> . A iY\\ a ^qa £-la3 ^ja AjjlLo Cj^Ia IgJ dliSj 

cJaLri^ljyjV' <j£jJ (JjVlgjl d^A (JlLoj JaL^o Ja £2 ^jjjjLuj /jl LaJJlS 

LjjSI j£L 11 ^jLjaiil cJLiSluiVI t^A yl .C 1 VI 4 JI 6 ^A JIg tgJ l^JUAafc. J L jl> 
t^latju-aj ^ AC* yiA Cjl.il a* } ^LjaII l^-l3 tAjulj A\a Jc» S^olsua 

JS ^3j djck y u£> JSJ ^Jjj^aal! (j-o 4 ^jjUb 

I^A .l$j|jaJ ^^A I^C-L-aj (J-* iilCajI 4<jJajSM .CjIaL^jVI 

* e. * 

.U^V ^Ljjoj LJ ... AjI j , W,j ( a j£juUijj ^jSI^SII L-fll C*vu rtV I 

* * " * 

. 1 oft< 1 ^ jjJa Aj^IiLo tc_iSlj£lt q A» \ ^ j Z l!\ 

^3 Ijiak IajI^C .1 &^jj£ 46^JlsS (jJJ (J - 0 ^bojuill 

LgjJ (jia^SUj CijJajB tglia^>*xj IgfliinTM il^IuiljJ} ^jl C-n^j ^jjSlt 

•A^c. ja CjI jLjjaJ 


(Jj^Jb CjSj CjI n Aiy a jl CjlS^Lij ^^A I Lj| rtl) 

Aiajjudj jatfliS ^LajuJI ^3 jJuj (SAiaj ^jj£j LoJUC l$iV tl^-uunla ^$il Ija. 
jx3 ^1 Z(JjLuiJ £jIj jjjL^aJ LcJlIiC AjjAaI Llj^SU A^jLola Abj^Ioj tAm>u 

.AjuCa* A-laiiS u^> 

^jyjLuil ^>A ill QA \ *W^>t?k jA\ tAjjihll Aj-ft^Jl ^3 

jt^c-lj Ja.JJ d^Aj .CjI^^oII CiUjS-g ^^Aj <C-i£ljSL]| jjJj A]y±j 

liLo (jSJj t^-iiallj i^iAjuallj :ujI jaJl VlOULJ ^Jjt ^ V Cipj 

A-laa^>Lftll (JjLuijl qa 6 J^ c>g t 4^Calb. ^^Iftlt ^jt ^gjj ^*Aju 


^JalLall ^jikl .dJja^all ^ 1 \ 

J^)jujI \ ft^nSl L-ijjaiJjSj .dll^all t j twJjjLuJjll p ji^lj 
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j (jjdAjkiii <J1 aj ^1 ijj-iaJl C-iLilaSn 

-ii* U&ojj . L-J jft mVill (. ^ ^1 

d^C-^J La (jxj j£i I j-a) Spectrographe ^^iJa JJaj jl^. 

La £jjJat9 .AlLi JjVl — (jjajul ^jJLAJCjj ^jjTu^iL^j La £ jjJa jJ-oJJ 
(j-a j££l Jalj 100 IfrlLui tAj^l^ j AjL^) 

o^xa]| A»uIj]| A-L^aUJl .A^aLaJI d^J Aja^II Aaa jjl! ^A aJulll 
4 jjlll jA La ?ujI^aI AjI ?uj!^aV1 (j* .^JjjJa)! Aiila L-JjSjp <^A 
ill { jLaJLJ a ^jC. Lj^JikJ C_fl^xjj ^JjjJall uJuIali I^A V^jLuJI 

(jjj a£jLlH A^a. ^jLajSJt AjjSjpj tA^a. <jx Ajjlja> Aa,jJ 

JaJjJ ^ill (illj La! . IajLjj l^LjaJ ^aJ jjJa L-blaj ^LajS u_u£jj 
(jauuaJ LaJjfr Aj! C_fljjaua9 .lla <j£J AojuuILs AaI) jp£! 

J! ^jl a tAjj^)S tAjajlS pl^)A^. J IgjJi A^jii^i 

♦Sjl^pJb d^A SjjLla (jSxJ .(j^aJjSfl tAJ 'j^-' A 3 jj^' 

js.V! j JjSn ^jiL (jj^)ji*JI AjI^j 

^jjUI ^ ^Vnulj AjjLjaall (. 4 ^j^)jJ3^)A jA ^SjLojIj 

^jjlll ^Li <jfLaJ .^jlstiajaJl tAjj^iJa]| daljillj i^-LuulI a jl^p. AajJ ^1) 

^LS ^j£-aJ cjy£ <j£Jj j!) (JjlV'ill d^Jjlfa 

* * * * 

(jlS ^iU>H ^jl£ Lal£ AjI ij^ua ?^Ljaa]| ^ 1^ iJ jaJ ^au ^jLtlajai 

(Aj^IjSf! ^jlaJajuj Jxftj c AjS I ij 4 J51 

.(7.4 ^ i ftjfi O^J • ^ AiLaua ^Ul <i ^A fLa]L 

A^jju (jl (jSJj . L>jJ jA LaS CjIALaH ^I^IjjiIj t^iioilj 
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7.4 jSL-i 

ubUil jj AijlaJU fjaJl Jau oil^a !jx» 

jfl Ai-a^j t_A^ui Ijj .I _j1-Xa 1I _)Ia3 ^j£3j jiaS 4 ^juiLuiI 

21 Jj' uj^ 21 ^ ^) ^jluI Ajjui Lo$1» J^aSJ ^3 

^aJ ^jjaIajVI AL-aLaJI AjjIJ) ll i*ua 

jp£l ujLo^ AjuOjfrll AfljjJall 6-l£J jlau.*u V LujSM . AiLiuJl i. t Uia \ 

.AjjjjJa Ajjui 100 (3^ 

CuiJ UjjjIiA c ^£jj^Vt 1908 flc- ^3 Aji JaaJI (JjuoJ 

# * * 

fSsij ^jll Cephides Ciljaiix*JI *4 L&jai ^ IsLauSI 

.(Unite Astronomique, UA) AjSla 1 = ^jVl C& 

. jla jLS jjA» 146 = Aju*i 3.262=U A 
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jLoC- Ujl£ jL^alklj 4 ^j*j 4^JojujJ - 4^ lA <JjU^ 

' c s * 

25 ^jt Axj . 1.1^. A-oJadio AjLja-oj j 

(jlxJajuJl l^A . UlaJajai jpSS/tj JJ&I ^A 4 ^Jsijj ^i*jj dAL <jl tlg-La 
Jai CjliLaui ^gJc. ^1 jjj cljIjjtflJuuJ) a^A (J£ <jl jLucIj <5.1) ^j£xd 

Jjjuj AjjIj A&jjlaj IaJU^I: tAujjJa A-Luj 100 <j-a 

LoJu& l,^Aj .(2.2 )JaJj AiLuLolI C-J^iLo ^jlxJajuJl 

^Jj ^aLlLou Ujli (jla-lajuJI < jjjJ4jj AiLui^ll 

^ylc. Dj^li AflJ^ia J^UII ^Jj lo&L^afl <jVl <j-a 

4(<aLuLall (JaAj i M'VaB (jUtAajuill jO>il (jlaJatuill 

I S Jj AjI il tAjJjjJa Alu) 100 

Ijlucl Lo ^jL*Jajuj (jfij *J o-ija-lLi . 

=* 

^cjtjj (Ja2^j LcAI& . ALo AiijjuJl Axj Ai^at-oj ^jjliall (jlxiajjJ1 

^.jjJaJl ~ ^UtJajuJl ^ Wix> ^^-lc. d^iloll djLujlj£]l 

djUij jl£ 1 ^ Jjjj V IjjI UI u^fy (uj^ 6 6 7 (J^ji 

(j-jjjjp ja <j^ (jVjVl (jlij^JI) R-H ^wiul l ojc-oiui (^ill ^W'^l l 
ja\a ^>2aa ^Jc> ^ * ^a jJJ ^j-o Ajj]1*-II U 

^>Ua ^ajuij jp$SMj ^UaUII <iiij ^3kj SjL^JIj a*_LLjJI (3 -0 

Jajuj^l iliAJ ^jIjuII lift ^gic. .^uOJ^11 dAA AijlLall 

^Jl ^gic.VI .^jLi lij ^A dAA IjjgUUAl .UuIAjo) i ^Ji LA Mi W JJ 

^Juiajjj A S J^pJI ^j'»Jajmll ^jUajJl 

(JiujS/l ^ .Betelgeuse jjiiilij jLo ^>a^JI AiilLwill :a1jIaj 4A*-sal^. 

(SjJAjL^a l^jj 4^jlxJajuJl AijxjJaJlj SjLaJI uM Jj 

0^)1 \ t ^Kul I lifc (jx la^Uajl .Naines blanches » 1 » ^,n1 1 (jjill 
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jjjuaij Jja. . ..Ajj^aJI (j£ jjhTua td^iuiiu 

.Ajj^ill j A-pLijaill Jjl j-all ^C^JjuoJ 


AjljujLuJI c> Lo.uJ l A-UaUaj ^3 ^jfLal Ia ViC» AjIJj ^3 4 Aji ^Jc* 

(Jj^aL Aa1xoa 1I tlaUfifl <jC 6jSi AJ UjjJ Jj 4 R-H ia.ll (JiJn4 j 

jpji j La^cj ,^jtjii i^jIkJsliujj 

(j*** La (JSj a*xL>. J jliuiVI JJill 

UJvLC'lftilt j A ^3 L.ftuSSI j 11 Jn\\ ^ ^A-Jl AiUa jAuaxJ I jj j c £ La-uill 

Ajji 4^8 Jajl^ Jjj3jjjl J cLj^jjj Aliaj UjIjI Ajj^jll 

^■Ls LcJLiC j .Auaaj AiUa j AjA atL <jj4 Jajj <jl J-aj JaLujVt 

SjI^a3 i^jLnj* ^jc" (jA Al JIS 4 JjjSjjjlj Jj dJlA AjjSij 

* 4 
4 w n il l ^ ^l l 4 Q \ ^ i* \ 4 >\f- La I . \A ^ I J^, 4fliti/> 

<jl (jjuuill <a ^3 a1*Jlj La <jIj ^Jc* i. : \* x rf^j" . Ajolalt 

«AjSIaII <_£^aI Aj^oa] LaiLuil J^A: JJj 'aLiaj 


Uji 

(JajISu . (j Jil A uuLinll A-Ua^Jl ^A dJA CjI^aa 4^* tL-iStjS 
* MiLm^ ^tva^i ^/Ll 3 1 -A . •. Aj-l^JaJi ^jjjjull cHj! ^jLaLc ^^jJJ^/LaJ C-llSLuualt 

^jb J jjJQ I jJd£ dll JAaII ^j£3La ^Ic- .AjI^UI Ijjlj Jj*oi tljJ 

AjfilS SJ^kVt ApUaLmil djjU-a J LaS 4^gjJaLall Ajljj ^3 ttdliH 

clilju iAall*3 jjSI l^..Ix. 2 k j ^ jjJall jjSjil U^a IJj ClAjJaj 4 La l-C-JJ 

A3uLa& lIiLjSjoJj cillflJI ^LtJ Ijl^ AxIa lLA Jb^ajj 

Wilson Jj^uilj Jjo. Jd Palomar UjjJJLS J 

V^Lud^.'VI 6JA ^A La3 ,An^J 3 Jx_ui S. 'U»J LaLui^l l^jj 


jlafl. 1 ^uiLjj l^jJaLaijj \ ) tliSjc. <iijj AijUa ^jJoc. Quaker jblS3 
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dljUiju l$j| Ssl&\ .Nebuleuses djUajJuui l^j^uuaj 

skJ .LjJjlaJI jaja> * <jjjj IjjU UJ>' 4 c . 3^1' 

JU-a^J^Aj| J Jj£I JSjoU^ 1920 ^U ^a cJt 1 ^ 3^Uj 

til]j jtia .*Uo ja^lu Ai£Jj ujulLJI 3jjL j3aj ^a Andromede 
djl^aUlI &U (jjfL La^ic .^LojuJI djl^a^aSl dsl jULa ^Sl jx JjAaJj ^jS-al 
Ig j 4^ jjl £-a ^j l^aau . lg"nn 5 -ujIjJ <j£xl t|bijy>u| AjjjS 
. ^jjAjLuJI A k i\ j ^jiJVI 1^3 C t n«« t ^ ^ 1» 

t>jfl f L-fcjV 4JT 

o -J 

(JjUrtll Cji jLiLa (JS (Jj 4 -1*J Jc, dU jJ 

djl^LiLa O^C (Ja (Jj 4 O-lC ^jJaxl Uc-jjJa <jl ^1 4 

d^a-all ^ u,Wj <jl£ LaC- *jjJa]l IUj ! hJI Jjjuajll Q±i — uJI 

^jJeAAJ ^ jjJall (jli 4 ^JjIAjolII (JJJj-lj LaAJC' . <31^1^11 (jt-ajSn iillj ^ 

jiaij LaA^Cj -1 fl io ' ‘iL^fi ^1 AaLjj-oJI Ldali laL-oJ 3^^ AjjLcj 

ila Aolc jlS La£ dl jj 4Alpha de centaure lili f^l 

djLLa { jC' UJJ^aJl c - \y\*i ^ Li ui j djlj^a iaOLj LaAic j 4 ^-Luj ^ijjLa 

La UI jj ^ill (jrt<ft>*ill (j]i I^Aj . (jj niiII ^a djl^l jU'l (JS 3^ 4 0^-^UH 
ljj.il Llua. 4<JLaJjlj AjjIja. La£ 4<2J^j^a <U.jl Vj 

^ 4^3*° ^Ij^l trtjl ^LJI 4 aLSIjJI Ajjj^^JI JjV I <_$ jIuiaI I 
ul I-Iiaj j^Li J .IjjJSjI jjljjl ^jLjj c_nLa dilLJI 

(jV j ^ikJjL ^aic. tdliJI 'Ac, jli Ajj^> 1I dU *lj^W J^-^ 1 

.AjjI^j V dliuul ^ jjJall 4-C-jjbU 


J) c> 

^ jIaA 


Jfljj cj^ f‘^1 Uj AjS/ 

.CjH^lallj L - 1 J^1I 
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4JIa Jk £x£ 

* 

Lujij ^$9 tAjJjJax d^j^j JalSjS ^Jijj CjIA rin LgJuC 
fcdjjjoll V j.n aj J Vj Ifri* ^-a£j V JUxj (_jjo Ajj^aSI 

^j^lall JjJaAJ l^C-U-tfaS (jVI (j-° djl^LjaJ Vj 

(JaAj Lc£ t^JjjJnll \gjjJa 4 CjIaII 443jjLcJ! 

l>° l)#a cl^J^ -^L£uJ 4 1930 — 1929 64j]cj <J^I 

4juiI^)J ^jujLj^ 4 CJ3 JUA ^_9 (.J^> util j 4D^^Jt CjLjIuM 

L-flljJat L-jI^aI (jt lljulj ^tjJajli oJjkjlII c 

4ajLiAjSJI 1^-jjSI jj <jl ^ j> ill ^UJI ^Hi3 aJjLa-o 4qj£j 

4^1 j iA JjSj UjI^aVI ^la»^ (jl J& 4^J*j^a 4 Ul"l*u j OJjUkU 

dllLdjjjl Lo i^A J .^)Aa.Vt °i^\ 4^2k^J] djjjSJI Jl^iaVt i>Lajlj 
?<ilL jj.*uSu <jfLaj ^ 'c K j ^-L) 44-1*1*11 A jSl4ll AJLULj 

Effet Jjl l^u>».i <^11 j IaLj^itJ SjAlla Jl oJ^lIIj JujIj^JI 

4 dj|^jUaSll ^^9 AjI Ja^.V LLo JS 48 Dopler 

*» 

^JLaJl ^9 . jJ1jla31 (ill i ^tJauJa jUaill ^r.rsjJn Iaj^uj ^i*J 

.Graves ^.ilgJI ^^ 3 jjuoj Umj 4 Aigu 4 io jlaJI 3^4 ^jVl 

(<j2k ja) Iji 1*1 UaIajIj 4*jU]I ^AiijjuiaSI^ (ji £§1 jl <il3i Jj*j 

^Icl ^IjlLj ^}j-a3 ! (Jl^laV Jj^l^Jl lij . Lj^jISj jp£l 

jLUII Ji* 4 U 1 C A»jn 4 ^ju^»IIj .^pSI jIa. Cj^j ua <Luta^ J4 j 

Ij91a jli 3-^ij D^cllLo ^1 ^-ol I 9 J 4 jjUu 

t. * # , 

^£*JI J JjSl I^Lsl 6^pi JJ jJLU Cj JJL^lll (Jjuj^aJI 4-3 Lft-lJC lil 

. jKJJLj LaJUC- 
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jljJVl jli 4_jjjij LaAjjti . Ljajl pjjJaJl ^9 c^llj jJajj 

LaAjc-j 4^ja£l jIa. g. ijj^aal Aa.ja]I cJ^ 3 ) ^-^-fcjaftnll j2kj ^lj —jj 

diaL^ & jks%\\ 4 jj£I a^.ja]I J^ 3 ) jaj ^ I j_jj jljlVI jli a*Iuj 

.IjC- A*jjj CjIj^a]I it^ja ^_jj j V 4 7^/' ; Jj JjoA (Jj^ jj Ia£aj ,^jj£I 

•l£J^ CIj^LcU-aj IgJajjl IaaI*1uI <c jjuj l, ijuAi J JjA jAutj Ia£a j 
.SjJjS IAAUjjI ACjjyJ dljl£ tljc. S Jaxj djlj^ldl ilul£ U£ Aji lj) ,jtoj 
^AC ^j>Q 1 J^axj 1 £juj Aji AjStJlj . Ia*j ja^Vl <^A eJj^JI ^9 Ar,jjjj lAja^l 
jAal jjaLj ^jj a*j /jjLjS J/ 4aJl^jlII aAA Lua jSlill 

jj£VI lg-jj^-uj jli JUlLj 4^1 jLc-q Liljl ljl*Jajaj yjA.> l^J jl 
jjJJ CjV l^JI ^j-o AjA*_1] <JjS)I AisJ J Lo iilli £-oJ . ^db) ji£SM IaAaj 

.Aii^a AiL>bjl Ji 

•i>°J Jj Aj*j) Uji jVI ^pajoaj Ujc-A 

'J jSuuz ^ u-^ij ajAllaH jun^i Ju/L^ j-o a Ji^k a jJ- 1 % aAjUaj ^aII ^a-bLalli 
i“ A 'l oaLg J£ 4A^gjA 3 A_Ia^J J 4^_jJaLaJl J Aji LiLif I jj (Lo^jLoj 

^jc- aAaJJ AaIuj CjAiJ 4dllj j-o li^Uajl ^aJ .aAaJ j aUi dix aV*i 

AjjuuIIj La9 jx jl£ U$ x Ijc. IAxj <^A ^jjoiVI ‘cs>Vi 

AjjLc Aaa 3 CjUaOLdl aAA d JaC-l . ^8.4 (JSjoJI A^-tAajJ La£ 4 J)S j^oil 

(JJlj ‘1920 ^lc- J jLaAjji jjll UI jaJ jl£ ^Jl Ajjlaall uj^Lotlll 

A^ttUJl AjUti^l Ajjlaj ^ liu)Lkjl 4 1927 ^lc- J jjjuojl 

4.■ LaUJ JAajjj jll 4 ^JU> Jj J JjSB dj$3 UUal U’^S iilljj IJA 

.iJUi 

^olc. c5 J 4 l£J^ <-lsljlyJ aAC- jUsujVl ^jlS ^illj 

a jj* t Aja&j ^9 a j£ jx I 4 IS ajLall ujjI£ 4 j jSJl AjI A: ^9 Aji a j^2 ^jpaj 
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8.4 JS—i 


jjaUI) jVufl tUadj*» jlS I4JI U2 <jjjj j^Sl) Sjj*a 

.Uc- Jjluj d jU ^jj 
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j) ^ \\Akji Aiuc S^aUsj ,\*"\y Sl-^i ui\kl 

^—L*j aS)S *£.Lui .Big Bang ^aJax]l :(jL!£uVI £juJj 

^-olc. Ijjj .AjjII q Jjj (jl ^jLj 

Jj ujJ^jG £» Jj^J 4JlO ^1^ jUJl ^klLJl C* 1.^11 l^A jL 

^^31J 4 jjg UI 11 ^jL*JI dUaC-l II <jfi]lc. 3 

IjJ _AJ ^buS/l iillill Lallfr L_Liu£l LcAaC j .(M Jj.WVlLi! 

djl ^UJ U$j]i 4 ^j£jouJI UljoJI 4‘43-ALl^IA 4L_J^aJl JlAJ 4 <j JjuJ J J 

• ^alaaJI I 4 0^ jUiVl ^ Jtifjjj J^lc. 

<1^1^11 4iUall 4<l^.l^o 4^oIaaJl j^^aAAl 4 1x^3 ^jJaaIIj 

£_.L^J 4_JJ^JI *ljj_-Asli Cjljjl J) J±ph& 44_aLox]I 


aOAj .A-Ujuall j 4jluIj£H 4 ^Ljj^£]| Ia jC^JU Ajx ».^1 (Ijljjjaj3l 

j£\ 4^A:u31 CjVILlAjujVI Cj±u ^£J Uljj£j ^jSJj 4 L 1 A ImK SjLo CLluuI 
_ 4 JMJ, >>ll L_fiLiIaS/l 4£ jjJaJI 4 juiI^)-A l^J U J 
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5 

Jjty iJb-jit cS-JlkJl j* 


jtU AjjaJj Ia C_i^*A Ia] ^ Uojoi ^gij <jl . t^iUall 

tillA £aj .4_aajaC- jp£l ^i*A ^jIa^Ij i^UAjJI SluaJl . (jlHaiSJI 

(Ja*J 1 jl <SUa]l 4 a jl ^jc. UjAaaj IaAuaS Ia^Aj .^alauSI IaAUxa <jC Auajj 
Ia£ $tj juali ^Jlc, jp (juAuauu l.uaU <(_1 ajl 1I duSj ^JC. Ljaj jl t j-> IftM 
^jjj£J LuiLoil (JIajj AjjujLujI ^_a ^1 ^uaL&aII &aa jjla Ailj ^-c 
-1 j * A IjLLuj V) j^>JJ ^1 t jjg miII AiUall -laia> Iaja Jua 4ja1*JI AjLa£1 *\a\\ qa 

jl jjA "ASUa" 4 -aK ? A3 jAlI ^Jullc. AiUall jC. i* 0^1 jA (Jjl 
^ill tS^allj l-Aj^jlaII^ ^juulju^jS ^-uAjill j! j Aju j . lAAAa^u 

Jjl L^UacI ^Jl jA 4^ jl^)jA 4 -IIa. ^Lri%Vt ^^lllj AajaI Ja^j 

ujSj <_£Aa j cIa£a j . jjaC. ^juitull jjSlI AjIaj ^-i t juBAj A.Wa 
uII^I^JaII ^klo ^£j£^)Aj ^jujLujI jA ^ill lAA ^£j tju^la 

j£J ^AjaAVI j£ *Ga ^uailuiJj ♦ AA'VA ^)UC* L$ L 3 jl — V ^£^A 

^ "UjujLaVI £->l ^AaJ C5^ AiUalli il AA lio jj j .^AVnuil 

iI^ jIa Aaj 4j^juS ALbuul AiUall jV tAua* J£julj IaAjA^j e_i^)*A V t^lujuall 

tlul^uiu jA luuJ^sJj AuojLa ^ulalmj Iaj . <Ij jxA jl S j£^A 4J5lla A^^)U 

. 1 A^A AjJa aHa £aj t (J^Sjla ^)UC- AlLa jAuj . ^ju*j Jj-ta^u IaAuC- La AbUs 
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^ S jjU 4(jUjj2 AjLSujj ^Jf? U jjUrfVil 

<jl dj^j jl f$UI ^ Aj] ,, : c jjj A iJI jjall ^ (jjjjljjjill jL£ a-Jj 
."^aUall AjaU <jc AA^)*a Aji Ua] j] 4 ^jjill £LjJ>j3 


*<^A cJS .^Ua JJC (JfLij AAaJjj ^Ljjjil] (^jSjx]l ^ jgLftll Iaa 
^ j$U (AjuiAA^JI ^i) ^AVutfj clnik 4 AUl AjjV I cJaji^all U£ c* 3Aaj 

<. Jlflj U£ 4Ailk3l UI . ^jba cJ^Uj oAja^j ^jja 4^jjjUj) U*s 4 AjjI^II 

* * * 

^3£U J&> U£ lA2k UiJ^)*J . (Ja*JI ^jC- jcjjj <jl VU*i%l ^jfUj U l^jji 

* 

.AUaAAa aJc-U jA ^j$JU <^A AiUall 4 UUUtA 4 AUa £aj .Aj]c. 




tilljSj lUc- c^) jij j^Unjj *lUc Jaj cjSS jia. j* 

^IaVhAj ^JJ jl <j!Uj JISjuVI lAA (jl Ubjl Uflj*j Lu£]j .SjUui (Jiil J-oVI 

* f 

<jc- '■*.)*> UaI Ia) ji ajS^IIj (Ja*j 

dl^pUall Jlijjl ^3 SjSJI C-jjjJa AAAj ^UjjiSl <Ja*JI AAau . Ja*JI 
AiUwJ Jj£ jaaj -ajj JISjjVI (jU IaI .Sjill <>aa aJc. ^a3I 

^ut'v 11 Iaa ^aa aJU AA* ^j£l (JjSj ^uUI Ja*JI j]i jlUI Aa^a^. 

^ * 

I \U UI j c-jLS 20 Ajjj ^gjAu^i Ut3j Ia] .a^.Ij jU AiUuJ 

alj*3j jl jA Ua J5I Jaxj ^ jAj Uli 4<jAajVl <jC. A^.1 j jOaI L-uSJlj 

oAjAij) ^jjdSUo oUjLj ^A l^juajUj ^1 SjSlI jli aJLsJI oAA ^i .^Jjjpu 

^jjajVl AjuijUj ^aII ^jS/i ^Ji£l! t ,.WH 4uAjkll SjSU (Sus ^k.1 
AjjAUJI ^^Uuj Aj AjIjSJ JaUaII j 4c_jljSJI ^jjAu^> 

jA AjuU ^ 3 jAjj^a]l j>Ja1I (Ja*JI X 10x 20) 

^)j*j UaAc (JaJI ^A^kj ^a Jj^l *l3j> 400 = 2X 10 X 20 IaI 
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gjbli uJjjJa VI c-Jiauj .jlollj AiLmAllj jL£JLj 4-SjSJI 

.ajujJi Justa ^ jiioi 10 LjSg j^Uj jisiii ^juuu 

I^A .(jglajVl ^^Ac- Ajji tA jl3j ^j,Vu^H liikjl lil 
. (J-oaj ^Uill ^Vu/l <jl (jfLaJ ^-=LLol£^ <aUal d^Luo^. j j-o Ja_ftLui]l 

j? 

(jlA^Jill . Jja. AjLmljjS/ (J-cC ^J-laJU |jj 0A*jj ^^jJa jVI c a \l 

3^)£j QA J UiaJJ Lijl jJ ^A tiUA 

^IsGjV J * 1 ^allJ ^LAjaUjyj JjVI (jj'Vu^ill Jajkjuj 

^ic. jjlfc>i A (JjVl Jj^->11 Ux3j \ aVc ^L^ail <slL tiili ^ ijS .Lo 

>S 

i (J jOjuiaII I^A ^ u3^° j>^'l <Ja*JI liT^. UjU g'Ujjt 

(jl liA Jli .(JajJ I Jj (jjVn^ll JljjJ Ojlr.1 I _ r k- Ajlj jjU 

<-ixl£ Jjiij .4ial£ 4^Us a 1uaj ^ jJI jgub&II ^jSLuill 

Js!i J£a <jlc.j . Ig-lLa. tjc. Jj*j ^ ^jU. J*i ^1 l$jS? 

CI-tJoi]l I g-*jJa^o ^ic. cJ&9jjj o^ii^VI oAAj (AJLolS 4jUa ^cjJaJJ 

•(cj^jVl j—tlil <iuu]L)^ 
^IHjJ ^Ac. 3^-iall ^A ASUaJI iA jJJL oJI dAa ^AjJa 

AiUfl ^gJI Ajj^aSJI 4iLUl oAa jla Jl (jj'^u^ill AajAmJ 

A-4 j* 4iUa Ijjc. Jjiijj 4 <j£ ja. AiUa ^ tenergie effective 4-iki 
J <j jaJ-# » jjj-° j <yjc- . (a£jsJI ( _ s i3iJ <j£ja.) energie cinetique 

• L * ori - 1 * ^ad 1 ^uJl ! aJUJ] 1 » jj < A jg, 

SJj»^ 

Jc. (JjIjjSII d^cLuiaj AjjlaJj Lo-lic 

AiUall ^Ljajl j JI tiLij ^jlS JAS i AAjLo CjUjiaiA 
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AjUjJjuoa JiaJ JJuj LaAjc- <j| 4£il jib iJaaV <^3 .AiUall o^A Jaja. l-lu j 

#jA jli i^kVl <j-o ^^jjj JjIa* (JjLo jiuiAJ 6 AijLall 

S^cLa CS^ £jlS fJ tcJjVl (JjJiMuJl £^aJuij SjjaVl 

Jj-ft (jlii Lafr* lillij tj^UajVI 4JaAJ ^tiiijl ^tfiLJjl Jj Ijuji 

• (1.5 ^jJJjOjulaII 



1,5 jSL-i 

^ ^ A^aj jluull ASjjUt SjSfl . <Bf ljJlil ^jjuaaII Ajjau 

♦ (tfcjfci j{) <Uu&j g’lijjVI 

^j olajl <J jajj 4JbolSll AiUall <jl iAjjj^C- Ajj\jjo 9 AiL 4<JIL 

ASlkll . 4_Lal£ AiUa Jl AjS^aJt AiUall (JjaJLJ i q&* 11j lAJULj*, AfiUa 

AjS^aJI AiUallj ^11 (J^aju <jl J AsUall ^A 4_Lal£ll 

<jl jA 4 £ljIj jA U .(J-a*ll ^cIuj t a.V^C> ^-uiaJI Afr^jui Ju^La (j-° ^aUsuu 

. ^a.VI ^JJ LaA-ial J J ^UuJaluiJ AlUall (jJSAlI ^jJ^A 

.^LSU <L!iJ AjojjaIa cA jjj^ 4-A^jaJ!J oLa** tAjia. tAju^SlI 

' * * 

jjSj Lojj pUjj&ll ^3 UjujI Ui\ tc-lbG IjjJajJisl £joiU]I <jjill jj£ujt£jx 

JjauJj Aflh.^k <o Jata Lg-ij tJ&kJ AiUftH . l$I£ l$-ix ^aV| jA 

i^ioaj Vj ^AjlII ^j-o aIjS V .iaiaj aL^vaIL (jSlj * jaYI J] lAJal 


. djl£lSlxl <juij ^5 jlwj-JI ^Jl LaUu djSlI ^ijjj iij 
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^i .<jI£*g &Aj^^-gj 14ji'v cS^aI^. cLmj SA^^^o l$jj 

(JSLgj .AiUall lT 4<a.jl Ig-a.j <jjC jjJsjaIIj t^AJli-1 -jJjLJI ^jjjjluuJl 
<_jjj*j ^l^iiuiLij .CLuIj = 4Jbal£ AiUa + 4iUa :<_u£j (jl lil 


ASUaJ) J t^jLuull ^jC- (J^jIa (J£j t(Jx*JI 

tjjjLul jLajmiL* 4^j**3| £jj-oj Ajjj^Jx 4 4Jiil) JjLju 4ai 

£jl—uall j ^LftjjVb Ajjj^xa *Uj£]| jjLuu 4J*al£Jt 4£lkll <jl <jo*. 

* j? 

. tiili Jajudjt £^_ii V jll (j^Jj ^LkiA-l^j lAA».a tilli jAjj . 

• IjA AjjujLuuI t/nuj djljLuC-VI &AA (jli 'j-c ^j£j U^o 


* 

jAAJ V \n* LoJ^i-o dluul AiUall <jl jA cdj^Aj jA Lg (JjtLoIlj 

4il dU ^^ju-ajJ 4Ac jjjjuII CjAjI U lAAj ) JAiU jaLuj <jl jLu Lo 

* # " c # 

4ja.iaaJlj .Uujjui <judij UjIj tjLuj J JJC- . laftAJ l$jl j ("_Jjuj" 

dul£ Ajw k^a JS ^ia t jjj^g (Js Ualijj SjSJI <lul£ 4 j^)AJ 

a» 

^jjjjjjguill ccJajj^Jl3l J^UUJ dul£ 4jlg_ill t lc.lijjl <J5I Aju^aJ 

, > 

jljJC-VLj A^VI (J-G AjV ^aL ?DjAUall &AA ^JaiSJ i flj^ a . ^ilSLaH 

C ^ C 

jjjWi UaJ Lg lili .<AjI£K*WV t (J*ij cAAjjj 4aLL»]| ^j-g Uja> (j! £Al j 

• AiUall dll^-budJ tillSWVI jjl aajLitl AjUa tAiUall Jaia. I Iia 

JSI 4jugI£]| l^iaUa <jj£j Jji ^^>^1 J Ja^vlj ^jl L-.i>j cilli Aju 

v ^1 cju^ull 4jtjJajla ^jl jLuC-Ij tjjS-GJ Lo 

AaUoI! 4j 3 L^ill ^ ^11 ^A ^SOuiaII ^jJa^ll ^jl 4jtL Jli 

^ill ^jJa^ll LgjA Aa.lj 4l<iaJ t^lc- IAjlg lAA .1^1 LijaII 4^ua1I 4jugI£JI 
jA lAA . cJ-gaJI i jx> (jS-u Lg Jil ^ujj UJa tljjA 4 -LgISJI l^iaUa 4 jA (JjSj 

.oljjjiill ^ A^likall I Axo 
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4JV! 

(JI.IlHiil j_jfr (jijaSdll (JvIa j«o t(jjXal*JI Jjl ^j-il (j jAj 

J**]l o* Ij-tf ,AJVI o^V'j iiA \\ ja^j i 4 Uw.i 


^j-oj Ag^. j A^jJj iAg^. AaUaJl j 

^ (JJS ,A_plc. LujSjj AliLuU Ain^LLaJ tjLul cAS^jJI d^A ^l$ij 


£—fljjj t CLiSjll (J-aau ^3U c UaxJ j«lall t j^5 ^ eLol) 

C * * 

JlS jliJI Jai^. J Ajja» A£^^ i- n*i^ Laj-aC-) f-' L>»fl 

^kLuill oLall jl^j . (JliLAjI £*a d jS ^)jjjLa iA*3^)3 ellaiJl ^Ic. ^LslS ^)jajLa 

* * * z 

oLall Ajjj^aJI Aalioll .c-LaII jLau) A‘n *a AiUa djJ-iaiaJj lij .^LaC lij 

• r l L>» 11 y,. nfluu a£l<ux tAjSjjlfuA AiUa ^Jj 


£ju<aj llifr t^uaC- (3*^ UJ^' L5^1 ^' Q ^Utltflll tilli 

I(JjSj L^jta 4Djii]l $La Ja^jjLa u -0 (J-* 

d^A .Aj Jnj^j ^LJI ^a^-aJi t-JjlLaj ^Ll3jJJ jliJl 1 ax jJa 

jljJ ^aJL Ja*jJa]t C-J^Ja Jx*aLa. <jU Ig un% j ^jll ui\t A*Jj-aJI ^A 

I jl£ UK . PV= NRT* .SjIjaJI ^ V] ^iy V 

. (jljAaJl L*ab ^ajla t jliil )-iit i !a LaKj Jaju-iall jj’lS 

* 

£3 j\ (_j£ij . jlitll a jl ^-liujl jlt bl f ' b j II uim 

Ijj A _L .djlj_a. Djl_lac] ^i iAjj^ joG ^-i>j jlc- A^kj-i 

Jaia> Ijllo LJ Jj^u . c-Loll jLkj A ^La& CltAS^ 6jl 

Lo^jIj ^>^VI Jj Ua^I (Jj^j ^jl (J^aJ J-ojlSIJ ^jl ^JxflJLi AsUall 

.(tU5 (JajlIIj Aijj^xy\t SjIj^JI" lM t4iUal] ^jl^Ja-a 

AjJa LoAl^j AjJu L^kl LaJUC- i Lj^] j\iA 

.Lo^I^uaU Ajli 


. i— jUj N j 


jA R 
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A a ! I*» j ^ ^1 l-i i t^ | ^1 \ a \)& A3^^JI JaAah> LliA^j 

^jXi 4 <jj 1 ja. AdUaj 4 j£jjI£j <6 <iUa ^jOJ (Jj.^Iill IjA c aJjjSjj t A_lgI£ 
^ja ^3^ lilUA cJjVl AJLaJI ^ LftS 3SJJ .Sjl^}a.j (J-aC 

£>iA ^j£J J .Aj^^J ^ill C t ^J-lx-A ^jjL> jyJdl »3 jaJI 

(Jj^aUw (jl jA 4^ irk h «n jA LaS ^Jl^lLij 4 \ Jnjl AiUall i t illnJM (JjIjLuiaJI 

.ia 3 A "djl jLuA + i^aC> + Sjl^k." 


:JbL^l_Jafl 


(_^l (ioci_Jail ^A J-oaJIj 6jl^>aJl ujUDUJI aifl Aj 3*jll aJ^I 

JaJi_II .(2.5 JS_w> ^)Jajl) Aa.joLo Ajl^lajuJ ^ Afllim Aji jlam l 

4 jL jlSIj U j La* <jj£j (J 

■ Utfj-i jjJj jLjjj (Jwau ^jlail 
AiUall .JacLjall jlail JAaj 

Sjl>-* ^-J AijI^JI 

tiaJ_ui jjOj ujVjaII .Aj£ajl£j-tt 

AjuJa 3 -c Jl J jaaM i ^ill JacljJall 
Aloail ^jlaljuG ^ £flaJlj • JjVl 
<Jl—ikjj AjjLSLcJ ^ja AjV Jajlj <jl 
^ * tjacl_Jali (jiLLiil jlaJI 

K 

^ , aC, j _>^j L*Ajc- AIa AJujiL 

IaA . Ijj ~ JaC-Ljall ciLjaJlj 

. djljljj^all A1» & U 



2.5 Jii 

AjSjaj LVji j4Ju JafcUafl lift 
.LUij U* 



4djlfuJI . AjjlaaS 
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/oj _£J1 jl_9U CL iaxj iaC-U-ial! . jLa^VI jUJt 

3 jji JjS/ J**ll - 3 J jaJI : J^l lj«J > jll Jlloll LLcj JafrL^JI jLaj 

tujl&lu^all J ^j^oiU Ajoj^>.1a]I <jl i* n^k j A^c. 1 n s\ 

\ $ j^Ua JaC-1 jJall djA^C-1 tAAj.VaH A m.ViflJI 

X dAjjfla]' d JJjtlball <jui^)Aa 1I ^AuU \ jq 1 ia l laci jjJall j.a v u j ^oI^aSI 

^ Jj$- > *]1 jx Jj 


til JJ 


aaUJ ^2kjj 4 <JaC* — (JjajJI I^A <jiualA j hjA^x 

Ajjjj^u 4^1*JI - lA\A \v\ bjC'l iuj ;LojxC 

^^Ic- ^jL Ajj 1*1 jfrj JJ^Vl 4^1ui 4^-aL^ AjJIjlH 

!? 

Ajxa1j J>y*\ ^IIuLjjIj ^.a>iij j^-2 Axl*JI a1->uuJ' ^jLuJ' qs^* ) 

.A^j-ialj 4A^LbaiJ l^_j| ^AjjIjla U -1 w AAiS^ l **Aj Ia i><v VioV*i ^ A-uj^aLo^ 

<JS j ^ulj JjLil) j^Ji ^kLaJI Jsltu ojl^pJI tJaA^J AiUall 

.AJ&aa jjc* lil Aj^jV' A£^pJl j — CiljLuiaj (_3aljij (Jjaj 


t «.UJI ^JA ('jsr* \j CjI.J X 4 lili j ^JA I jLudi £-0 J 

^aJ§V \ (J>**) Lolitj .AlUall ^jC JUi J)W^] 

'J ^ jlj ^ <^j jS 

# s* 

(J&li (JS AJaJuuulI ^jLlaII O™) L>® Is^Uaul disalip jAjiJl ^jj^ISj 

. ...AilajJ JjISjj ^A^jjj aLjaj ^jJauu (jc. ^j^oS 


djlj^ju-aj l^oAlajual ytt Lo£ ij cA-a^-a ^cjljj 1 

(J^mij (3^°^ Aj.aL-aj3^n [5^U-J1 (jV ^jic. JI*a 

AJ\£jy^U J} 1 * 4 (iluiUj JJ.A jail ^ AlLJl 4(jjl j£\ fk J 
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^ SjUII <> 

Aj^j^^JI AsllaJI ©JlA . ASLlaJl JjjuJ ^jC- Lis.' wnVnut ^jtlil 

<jlj4^1 Cy^ JjI ( 3 ^ 4 JajlII .idjOJ dia> ajuj 

(jl A fc*i 4<5Ua ^jj 4 C + O 2 -► CO2 Cy* AjjLyu£Jl 

t, a^iKl Lq I^Aj 4 I 4 IA L*llfrJjuU (S JP* * CjL^lC'Uj . \ irtuL> <J!Lo 

OjIjaJI ^laS t^Sl^lLi <Ajl ^1 p . jjuiP ^joiUJI cjjiJI ; fl > s\\ \ 

^ ju \ \\ t a ^ a l it**i 1 O^pLuLAJ 4 A_ 1 jLlqjSJI CJL^pLfl^l j^jC- A^jLaII 

t * + ^ 

^1 jj ds^Lc. lilill q>i* ) dijl£ Ijj AjI tdljjJ (Calorirnetres Ajjj^a> 

4 ic (JL&j JjS/l 4C-ijl*JI AiJj .1 g juaMJ 1 3 fcJfa» t ) jli AaLUl 

a!U> U£ l^^Vua.*i) exothermiques Sjljail 

endothermiques — S jl jail 4^aU l$ic. JUL> Ajjlill < jjjj£11 jl jaa.1 

. fjjjjjU lij • 


(^ill (jLuiiyi 

AJij «w*Ij.a1*u,> pejali 44 i ^yj£* ^jujlllt Jjilt Ajlgi 

(j>it; ^30 •AJaUJt °A£j LqjJ AIluoI jj-aS/l (3^ Jl*i j ^j*ui 

^ L-o jLj^j (jJjuj jLo 4Ac> j'n^ll j aLS^II ejjlaJl]! 

Jplij f UjI L|JiU^ jl C&H ^SUafl L$jI J Aoil jajSfl j) 

^J| AajUJI Ljjli gyjLpuS JpliS £uaj l-i^lj .^jI \aA 

jj^ Ij) yjl JjP Jl jaS Ujlilia JgalA (j 4 AoLaa) AiUa 


<iuu!U JLaJl LaS iUuiUa AsijijS jlj^o .l^uiftj elui jaJl 

gi ^jj ^A.jlj;uSI .l^ialL Jjil AjIaJI A£U 

. \ ftyj L-fijjoi ^331 CjLoj yf)j\ JjJaAJ i ( h^ll A ‘u ijlja, 

. l^juiftj ^A LajJ} J^ajl uaa. jl j-all a^Lj 
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^311 \llA Jja I^Aj .djl^)^. 4<SUa (J&lift]| 

. tojj IgOSUa ^)&Laua (jJ Jj ^9 4 IaA (JS Au%) 

<LqI£ AlUa ^j4> A-ijLlojSJI jI j-all l^jjoau ^^oll AoLk'^11 AiUall ^ Um\W 
A^Ualt o3& j^jA ^jxn^j Co^tc-liuJl ^IjjI ^ybUajj (jl (jfLoJ 

t^aj UJ^J ‘UJ^® t> 4 J^ Jj^j ^ A- jl'jAj^l l 

yj31l <il3ljl . (JjLdl ^jPjuaaII -Laga ^oll S^)£]| {JjIaa 

d3& Ijia&lj tdiljj^aJlj Sjill Aj^iaj I j^aJfrl 4^jiujj (j-o (jasadi 

ss * * 

-Ljjjj Caljilli . 1 4 Ljjg ^ a I jjubuaj SjLoll AjjiUall Cal^AUaal! 

13] C-L^L^JI £>3a 4^jj'j^j^II Jajlj^)3i £>AA . CaLijJ^. (JS <,tr \\ (jhx JJ \ ^ „w3lxJ 
JluLj Jaj|j^)ll $3 a l, iaa 4dilj31l jj^palj .ASUa iljJjl 

4^oaa 4 <JjSj ^^oll d)lj31l JJ^^JJ ^JU4> tiLSift (JaJ dll31j ,4iUa Jjljp 
iljl'jl joaI Jl ^£jj5 qa S^Ijoa]! AsUall .aJuau 4 n% uM 4^1 oa 

(jj $j dji(jli cJ^^j Sj^jS <5Ua]l &3 a CulS I3jj 4 

n 

. ojI j31l j^^jj A-jjUajSJI Jajlj^ll ^Ja&J Igal i*n^j 

Jdijl j-Lu AjjLiajSJI eaVjaail (jli 4 Aj^j3I &3a ^jAjJa 
JS ^9 .AiUall ^3JAJ Jajljj C,Luaj]j 4^iUa]l jj^a -lajlj^JI ^ j k9*1 445Uail 

^puuij ^^all dt^lc-Ujll c*]loA . (±) ujIjLiL A1 w>*\ a! 1 ^jCr ^}OLJ d^)A 

JaLu ^.1 ^^g-3 14 laatjJaj 4SjLJL) <jA^a <jaa . IgoaauaJ L-. L>j ^^oll Cj^lclioltj 

• Olkll t >■% 

^iUali I ^jJLll^^A dJA SjLJl AjUa ^A^JjaU lJsjjoj ^jLudjyi 

^aJ 4 ( jljo^Vt ^ 'g A^Vu*iUu ^pl'j diljill (JJJ (Jj-aj d3a 4AjjU,ajS11 

. jl j^ad^Lj Igali ^all Ajj^lll AiUaJI 4Uj|j31l lo 15 4C-.u^i?kVt tillj 

. ^luu£ J&Uj ujjja. ^ijal Lal£ IjuaI! J 
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D^LlLg LjjAUi LjJJjSjIIj jVI ^5^- ^5Uall Lil ^-OJUJ 

bui j (jVI (3^ J-AjJ clU j (jj) t g Uaj£JI j jj\\A jjJ j^a jg3l c^lijl^j>(JI ll^2k 

?AiUaJI ^^A Lc I(jVI V buS/ 4^*Vl Ajlg-i <jc. LiljV UjI 

s# 

LjuSJj clflJu Uju (."l' <&\ <0 A^alSI 4 I 3 UjLoi^. l.YlS^j 

(j-o (Ja*JI jl^uLi ^uojujJ Lo IgJLa UjI . A InVlll lg_Lo LiljV 

,6^&xaII ujV ^buiLuj Jl>Ia. 


?A^UaJ (jAj&j* La 

3 j _^^ Loi .I^jVj^-ij AiUJI ^jjjbs ^jlVinn Ijjl Lila 

IjjJ U-UtLj c^LjjjiJl £ L>° -^*lJ J* dil^jll ^(j! VAiUall 
(JS ^ *£-fbdlj .^Ul li$J cbvUall (J^J 4<_$j1 baS 4(J^ J^ 


^ic. c^jjla^lj La£ jSlj 4^*J .C-kjjlsulL ^LuA^I C Lf^ 

ASUall (JaJ ^ja3 Ij£Aj .uj^*j ^jjIjaJI CjI-1^j <jli ( /^<aJ)]l ^-Lo 
tA^Luu — JaljLill 6 jIaJI X cKfc^l tSjjjaJ ‘erg £jVI ji.1 jl djaj ^ 
AioaJI ,£jjJaj lijj Lo£ ^A -Uajuj^II 3^j]I <jli ^jJlj 

C!j5j]| i ^\ jL jLSlb <Jj£ll 4 jlLallj Jl^iaVl ^jl ^jjjLujI ^Ic- ^^SU A-ilbkJl 

.^Aajlj 4^1 jC> 4 j’ujVutij CGS clijlSi <-aJ^A]l A-LaaJ Lal 4^MKS) ^1 j-ilb 
lA-uu^aj A^ajlj oLi^ l$J CjIjlaJI (jV 4 ^j^j ^jjoJjbnllj Jnl^U IJA 

Axj,^'1 ujjSJI Uk 46 jj^)2JIj ^jliUa i-jhui^ ^j^Lxj£JI jaLu ^ 


— ^lSj^l aIo^JI ^jc> (jl (jj-i tlUi lJS .CGS lA-Jtall <LaaJI 

.(^til.. .6 JJLlUI 4<Uua3jJl) A-ij^JLuSljal 

A hS,l ^lj5Li JU13I ^ya 3?l aaII ^6^xa 1I AiUall^ (Ja*JI J^sJI 
^ — Ax-^)juJI ^jC- (JslLulo ^nxj ytj . ^.1J jio AbLuaaI -^Ij 

SA^.1 j Cjj^ia |jj 1 ^£a .(j-aj)ll (J-aLc* cJa^-^ ^^1 ^A Ax-Uaajuj^ I <j| 
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■ O-ajII yk ±a!a1\ ^a tA^UalmVt O JA ^)JLUlll A-fi-Lula 

o^A .C-i9^1l (JJa (j-a 1 ^jjj£ 

(j^a^ll o-lxlj ^UaLaiVI ^j 1 ! <5Ua]t lij .JLaijlL ^-utflJ A^UaLoiV' 

^Aj i4x.LaJt X ialjL£]L) j' X JaljlL tUajI I 4 JC. jjlinll ^j£-aj 

.(*bj$£]| jjj! j 3 -lic ^j^ 3 rrv>lj L aSij 4-SUall Ic-jJui j|j£I a.lxj 

jIj&aII !JlA £A (JjVt vill£jx.VI I^A Ju)Lx (ja 

\ 4 *LS& gtt) SjjMI) ^Uafl t LcA 

jjj£J! I4I0 .lJSjj (jjJ ^jififtTi AiUaJI UIa^I Jj^jj 

L-i^A 4 unu Ajx ^1 ji^Ml Jjg>]l <J£ (jli <J£ AjjujUaj 

ASUaJt . lA-ijJ^a ^jj-uixjj iSUalt -SL-^aSlj ASUaJt ^ja L-fll^juj^I (JJiJ 

.U u' s- 1 ^ 

& s6 
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i\j 4 1 i£r\ o j » 


iijtij ^a^-jj jf^SH <—flLy^vt fciLi ijj^ eij^>$.£ii 

4 u3^ Jl^ L&£j £^^1 c5^ 1*^1 a^gaI jj^Vtj 

(jc (JjjjjSlaIIj ^ul tCNRS ^g-iLjlt ^-wu^jili d>jaall ^.jail (jjajjj]l 

dujgj] iiUi j . *lj^)$£]l liijaU^I LajI AjlajuiIIj S^L-a^l (jUoL%J 

. (jljjJt Jlo A3j^)xx l$jj * jl AjC-lxjiVI Jj-o liLSjSl 

(jlLftj aJoSJI iAmbre jfi*JI ^-u^ai di^ib Aji laj)l£ 

£-<* Cijja. l^juiij AjjaHII . jLudki!! jyx ajJu-a jl jljC i- Ua S^JuLlo 

iSj^ is* Aji <Ldajl jLc diljj i t v w ^xU.J L—UjJaS 

quI > ls -Isl^V . AuaJul jll Ajjlj^^li jl 4 A_jah.la. 3 ll AjjLj^SJI cluAa. 
i^r^jj)jj) ^Lj^]U ^Uji2kVl (jl tlSjLyj Ajc. li-i^j ^j]l tjjJSjIja 

(jl A ttijia (JjJaLj 4 Ajah.la. 3 M AjjIjj^^IIj Aj ja jjaaII eUjiSfl u JAaJ 

jl j iULJ\j a-l^jaII AjjL^£J 1 ^ j^ic jjji ,i&a 4L_jjlaju CjL^SLlIaII 
A-Jajli Lol (jj^J A-L^alaj Jj3-&1I <JjU (j-o g- f-1 ^j| SjSa 

.^Ua^ A . L^> , r\^l lj (jSj (aJLui) 3 ^^ 3 -0 ^l*^ (aa^-j^ 0 ) 
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(Jjluiil 4ju±h jjic- jjjSlI Ciicjj-b 

L fl l l* k j S^A^all L fl l L*'l^ l (^4 j^ullulVl £jImuJI (J^- 1 

L>* jl (jl .Ajjb^$£JI AjjUaill b]j3 jj^jLuJI ^lUajyt 

(jjlmvuj tA^jJanaaJI c jbjuJa cjjjula La^jjj AjJaftllj tdjjll 

(ilbl ^ifb jJ 4<Ic.b^$£Jl d b* jbf) ^jfLaj .c-b^)$i (jdSluU 

4£jl jib jLoUkJJ ^j| Ja^5b . 1 tj%j ^jfAU,x> JjjjSj JjSLill JjueaS 

jjli Ajuoij AjjUslJI Q±ijfcl\ Lilwaj |j| JjUA? . D JjkiLu 

Aj^jaII *b^)$£]l jjJulA (JS (^C' bj^l <jl£ . (jl«ilJ jj 

(jjjbLa \±±a Ljajl &4A ^ij /jxol> n AdlLuJlj 

.*bj$£]| (J*aj SjSB jjiilj ^oG <^Gll Sbfyl c^l telectrometre *bj$iJI 

.(1.6 jSji ^iLjaJI cJiljaJt Ujj (jabS 4^b J) J^-ojU 



U^j tOiKw gbfiUu gUjS g*bix i4 x4 

.gbitaGj ji 0Uft4xi L i fSl i tAjjlLu! gj^IL* U^J - O JJ ^ j OPj&h 
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AaL-btj aIuAu» <j( ttilja AjjLLuI a nnlA ^aI 

Sjji CjIL eLij^S t^AluaLua ^ l$* Ijj) (JUj) (^J^VI Jj l^jjo 

Sjia LLl.laJ ^Jt dot CjLujI j.llt jU <illL j* IjLijc-l . jj£I 

(Jj^aij jp£l LaJjj gJjLo Ajj^jl (JLoC-t (Jjb^aaj .^LoSM ^1] 4^oIa 

.gjl^ljli JjjI£jx 

JaSISoa 

^1 jjJu 4 jtal jli (JjjI£xo jt£ 4j*ic. £jJaSI < - L*« g uL o ^ 

^»a! 1 ^ja aJu^jj 4^^!.} ILjlIia l^l^c ^Jaaj U^ 

jj£j jl ^Ualait <ilJL £-oj 4 cLiljjJaljj]) ^l^ajluil ^^Ic. jjLS JJC. 4 ^-Stl/ill 
4^1 j jL A-Jjlajllj A-iajjJajll <U*U JLaC-Vl J^.1 J^kjt J*41.1)% Uiljjja 
*Ij juali J] J JJ^^'1 C-sUlI ^u9 ^Lll J* 4 j] . ^jl*ll £ljjIj ^JJ 

.A-i^jljjSulI Sjjolt v*HL5j ^1 j Ajj^JI 

JSLu ojLo jx jl ji^ajc. .Ljfl% ^Ijj^SII ^jgio jl£ j-oVl L$^ 

<JjLWj>1'1 oLa jj£j 1 a.uu% 41 vM nV j\ lxiljQj jl Lot ilA ^ Jj 

! jUiljjj jt jLLUjj Lo^jl L>qq ^jjj jLulaII t La .AjuoSLlIo jl <1 jLoLa 
4i% mi ^g-i» a Lo .^i^JI jjuJl Aji j-o j* 4Qjfl% ^A Ajj^aLkll oLa jA jUk 

juj Jau jj ( ^Lll A-iljVI a u^LlII d La jx IsjUajl V^jIj jJ j* j Va-ljL j^S 
L-mj jl ^bljla ^UaHJ 4l^jjLiy Lrjl> AjjLjj^A]! CjU^jIII JjULoII <J*ill 
(J\ 4*Ijj$£]I Jajj ^LuiaJ I ju&jj i LiutfU j' u^? <jL-all ^Lua^SM jl 

jla — LjUkjj jl — LuLo» (ilLuj L_ijla ILI) a-ljL j$£Jt cIj! w .Ml Jajj 

Jijj V ^Lm^l jl 44JaU l^jiAJuaj Ji^ij jauaij j^yi ijialt 

^JaJLaj Lo S^lr. .^jjLjjI jiLoj jA jj.ukiB t La .aJjIs. I^oajujj j ^Lj^jSJI 
AjoaL dCyLujt ^1 AaLjujl (J^aj ciT^Luil AjjLjj^II JjIjaII 
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jjc. JjLUIt IjjLbll -1 Vi i nl (jS-aj V JjSIHIj AjI jjc t^Aullc. IguSJj) 

5? 

ul^L? <jlS iil La A3 ^)jla1 (JIjjuj tdlj (J-O I^LajC-I JSU 

. Ja*j ^jSj <jl 


(jj-LSh-iijuO ^jjj 4 vv y* AjjL^iLj Aj^ajuui a jj» , ^i Ajj^k Li*jJaj |j| 

4_1J J)_^jl ^j|3 lL_JLul (JSjuU ^ ^ J L ^ (J^J AjJ)% xl\A LaAlj^j 


^Jaau L_fljjaj AjjJ^JI <jl i* n%j c.j^aJI IjlA <jj£j t4_dLuJ! Ig .vWl 

...^ jLuujj lg_j| |j| U1S iAulLuJI A^jL-oJL <jl ^ 1 \ 4c.jLuax sL^ill 

* 

^j-L! djill aJA .aj3 AjujjLo^ ^gic- ajjl5 AjjJ>^JI ^ vWl ^jJl ^L)j^£J! lij 

* 

(Jj^aLaJ AajIj ^-9 :4Jlijll S jjftl aJjLu» cLiiJaLjj ^A ^jJlUjIj^£ j/iK ^ 
A£.j9ja1I £-* LujSc* 4 uuIijaj t ^jJlLjIj j$SJI 

4 4x*n^l JjiUlI jA j • 


L5 -lc* djjU L$j| ^JutJ 1^.9 i^l£u| jjul j j S j9 ^Ijj dulS I ij 

* * t 

4iUa y La£ (4_uLj^£ AiUa j 13] C-i^k jj Lo-o J jJ <ji 

4iUall UUajL^a jjjUJI JS JailLs ,AjS.jiilSj4 AiUa jl AjjUajS 


a^Lj^SJI 4. w juali "k j ^Uj ^jIjj^£JI (Ja»JI .«.Ijj^SJI ^ (jJau 

J] 110 {JA ^u) (JjS jA ISI Jjj Uja& Ai JX j jIjSaj 

liiUajl ^jltj <—iljill ^A ^jLj^SII (jj-oS]l 3^ (J^LS •(<—ilj3 220 

ajC-Aj La jA iCjSjll Si^lj yk J-ftJlil ." CA jill" £jL£1I ^jujVI l^lo 

A-SSdlcll A W fcrill A_iaS Lo! C(Jj 9 lAli9jC- J9 j (A^UaluiV) 
(jli j^ll dljjlj La I .ln ia. jbifl dSut ftjC.Aj La ‘ 


. jh\ ijLuia AiL-uJI i_Jj]lLa ^-o LojJ t uni i'lii (jjjlill I^A 

# * f ^ ^ 

(JasJI Ijij jA ^U1 ^alli .CjU^uJI LkJajI I^a 

. Ajj\ 1^1 II Dai^lj (JX 
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• ^P =Vl) SAjuJIj jilt 4JaLygJ JSj ^A 4jC-1Ll1u>VI 

^jjaIa^ JaljLi-iAllj jl 4^Jalj 1000^ JaljLSllj j\ Jal^llj <C.UaOxui/l (jjglfii 
. AaJj ^AAaIj j3 1 ~ Jaljl lij 4 ^ijuoVLj SAuJI (JjjLbljj 4^Jalj 


Al jg.un *Ijj$£JI JiLil: V 4 J5Ijj]t $^dAj Lxu3 ^5-^.j 4D^UJI 

^ 1?m L bo <J£ »(jjjjj'v.juui (jdJ ^3 La£ 

JSU J-OJ ^jIaj^SJI jL£ll .^jl ^LjjaII ^ 

** 

.V=RI A3I Jjilill ^Aj ^lc» J JU ^ Q (^jLluj 

JjLojj ^Ljj^I ^Lnll ^jAJ lg juiAj <x£La^oJI ^LaaJIj (j! lil 

LJS (j-U Jj-saj L-Jj-ijl ja£I 4x,jjuU JjLuilla 

C-J ^fiSn A^ijlLo Cul£ IaKj 1 ^)JJ C-JjJOLLftll jj3 jl£ 

tilLiA LoAaCj .^cJj ...(JaIS b-J jaj^M 4-ljl J-^. £-o tillfo aV 1 ^1 4<L15 

^jI^Aaj c^b^j cJa^joj 4il ij <jj» juaJ ^)xj JjLuJI <j]i 46 ^)aj£ 4^<jjLLo 
jjia .^Ijj^£JI i* ia%j A^oiij . AiSLL ^ Laajuj -liLj ejjpVI 

IgJbtij JjLoJI 4 ^ li! aLIIj Ua ^ jjjolaII 

jIaaII d Ajui C-kS jjj jIjj La^Aaj ^aII <pl laJju jVI . jLnll 6 A*i 

3JiA1a]| A£-UaJjujVi oiA lIajIS lil . (JSlill A^ajULo ^Jlc-j ^OJ^pU 4X-jS^)-o 
cdUl ^,.IxAj (jl <j5LaJ . ^lj^)$£Jl tilLuill ^puuU C-fl^Juj 3 ^)Ja£ 

^<1x111^ 4o^la*J>]l AjliaJI 1 Aaa ^A liA . ^paajla J^ LaJfc jjlo 

jA ^jIjj^£ 1I jlpJl gji 4^uJajl A_ubjP <aj jiaj -4 

AjIi^uuJI diA ^jjjj AjIa^juJI 


^jjSj l^IL<uaj Vjjc. ^pajjjuilljj P-Vl j V=RI <Aul£ lil lAJj^uU tdli 4r,l 

.P=VI 2 
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o>>sW' 

dllj t (nIjULuuS^U (JjuoIuuIIj lLlA 

Sljj AJj£-q ajill J (JjAJj ^lalS IjJ (JjUa V djVUaj UjIc- 

ajjju-a ilAlnj^. i dilj j jj£Jl jjJ j IgJ ^.j t A_i^.j^ AjjLjj$£ 4 W ui Jaaj 

.^Lj4£3I jUjII ja. IjI ^^a .<JLuj A-uLj^S dA W ^ 

£® J* 

3bUl*j l£a*2 ^all jUjVI ^ ’u'j^l c3jj) jUjVI Aa££ 

<jj£j ^a*J l)^^* 4tllljjJj£iyi . 

^jJaluU V dUjJ&tyli cillolj tAjji cljljjjjSJyi ( jjj d£>L-<ajl 

c—i\ W mi H jjiju <jl ^jlVn>n V jl _^o]( o jiA . Ig.JalnjI J)S^o <jc. IjAaSi «AjujVI 
jla iq>&* 1L <JL-a ^Lj^I ^k .aJjIc. ^Luo^. 1 tAjjLj^£JI 

6^-1 JalijjVI AiixjJa (jj£j 4 ^jjil Ajudllj A^jl^) dib 

* * 

^jJI ^Luia.Sn s ^a .l^jliaui £-* ...^Uli Jlitftfl ^jWhh" |jj 4^5jill 
. jjk (jc- aJSIj 1^jc> JIL) aJSL ^a <jjLj^£JI djli^jaJl JlsaiL 


£daj£j tt_iL-<p ^xiCk 



4_JLaJlj A^^-oli djliauuJI ^1 .^jIj^^S uJj^ UJ^ (JS 

|jj . (J^iimM 1 $ Jk^"i»J ^JiLj <jjl jujlLo dLAj iAjjliLa ^alc- (JSjoiJ UJ^ 

^jjljalt IJlA Ifjli 4 La dIajI ^k ((jjjjSJJ) A_JLuj AdUajjl 

jl Lo£ ^j£-Aj .JlaJI I^A JaAJ A-i^j^o A W ^ ala3 ^JaJj <ftll 

jIjuJI ^A I JlA . JjJ&EU ^iSIjcaII dLa^VI <*lj^)aklA Aa^j^o Aj^ji ^jl 

3 f 3 f 

1 jj > sii* IjLoui tl^lx JS tdiljjjjSJyi JaUJI 

° *' i 

(j £lj ^k j\aAaa 1 Ax.^jaU jSil 4 jjjS ^JU td]j (ji ujj^jlII 

CjIj^II aJjuoLuj aJU. LcS — diljjj[jSJYI 


— AjI^jII &j$l\ ^jlc- c_i^)j^allj jj (l^jJaxJ u_uLaJ Ailaj^a^oll 
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(jl jjC .(...UI ja \ UjL-oj Ul£j) CjIjSLII JS Jl cJSujj 

.^UUI alaj^l J A^jaII AWUI <J5ujG ICjUa-U) <ja ^^uil ^I^aSM 

jAj tdjl WUI Aa-^d ^UjjVI I3a A^^>a jA 4 JIjj^SJI jbull 
UjIIaJI . AjjS jlnll a-Lui dul£ t JSjjlj djljjji^lj UUa jl£ Lal£ . Ila 
4_>.iaJI ^A 4A£^)all a U Jl jc. Jb 4^jl (jjjlSj l^ifr jj*UI 4AjjLjj$£1I 
I^A . lg*a£^>a Jxj j Cjljjj-i£Jyi Jc- Ajj^II (^jll AjuijIaJ ^jill 

^I KW ^I AjUaaj ^Jb tAiUall a Jjuia aJjua^JLj ^A t4ilc.yi aAA 4L-jAaJI 

s* 

...V] AjjiUa ajUaj IajJ JI^)J c.Ljj$£JI (Ji: ^jli IjSjbj . JJlc Aj^)aj 
jI^aII aJ^-3 4 Jjj^I jl Jtmlt 4 JjJ *(jUj-aJI (JU ^ jaII Ja*J <> Vj 

£ 4» 

JIsaI) JaUI ^ja AjjJ AjJaiaOA ajl^a. diUjJ tliaj i** \a >>i j Ia 13] 
A^^a Aa jjix-o AajISaj £*\a\\ l^-jli (oilis 0 J 4 j1^xjllLuj -273) 

JS jj (JA ajlj J ) jljj IjJ^)aI lil JSIjj jIjaII a^A ^,AaAJ 

AjuIj aUujj (_]£juoJ Ia liAj 44_i2jJ ^)I^aUjuAj ^j-li Ajli 4A-illc. 
4 laJ A wafl^ ia “j' J- ujla J ^_\c ^j£J J 4^jkj lAilkll 

dJjjuJ JjaC* JUa . IjuLc jl lA$ A J-lu V 1^-3 Aulc-J 4AilLJl ^)-uS 

ja^'l qa jjj£j Jcl a jl^>a djlajAj <j£]j AjIsUI Aullc- CjUS^a S iiU£t 

JIacVI &3a Cj, jia .(Jll£ jl ^jjJjjajI 130+ Aaj-dl J) JUaII 

lla ajJj Llajl dilla Ajjjja>iH a J^)UI j 4 Aa^jJ3 

# # (S 

IjjlV clia> Jl UIjIa .^UlLa ^Jlulljj IjjSUa) Aullc-j 

4 Jbu^ a\\ JajoJ^SI “j'j^ AuliUl! aJIc. jIja liL-ajj IjI 

a^A (3 aS 3 luA 4AjjLj^)^Slt AiUsa.il ASjla. aLjujj UloAjja} Uli 

.IflaV ol^aj cJ^uj 
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\ju^i c iaj j tlgj&j \ y&a)j iAiLLJI \ :5J5Liudl 

l^alaJl I^A jj-luu UljV UjSJj -v>yW,. (jj Vjj 


4 u n iJht tt a tt 

I» «* 

o j—A A^til j£j jls ; AjjLj j^iLP A 3 LUI AjIIaa. <■** *■! * U$ a 3 tiillj £x j 

4 jll j 4<jjj_w> lg.lajljj c jl (^gC.1 u^i'I jjlajll AjaA^I 

. 4 j u j tiiljj ^jC-l i^bj^J^]! ja plAi. j&l tojAlla £-o (jAj^JI 


lajl i A —lai* A j t 4(Jjjb j* j L_i jjlj 

^jjUC-L^o 4 jj-U j-o bj j9 jb jjJI ^3 ojla^aJI o^A <Jbo .^jJ M j» j Jail 

4 jiwu—11 ^ jj LaS tl^-Lo (jlii ‘ jbjJ! is* 4xSljll 4Magnesie 

Jj_uoSjl j_ a jla blb j* ju^aL AjI .Magnetisme 4Jaj*^Il ^xJ 

A — aiSs\\ jjjill <^3 ja*aJI l^A j*aj\ C±ui jJ .Fe304 CujlaitAll 4.IU2JI 

^ 3 4^djljjJai]lj cljLol jA^H (J^j 4 jdbl A3 jjjla 1I djLujI j^ll 

^ Ic. \l ^ A aSsu* ji j Jlu . jjj-all ^3 1 jJajt j t j>/to ^3 4 jbjJI 

.J > /\W IjlA ^ bjjjl 

jjjill ^3 4L-J jiJl Ajfcrijlnl w Jl ^£3 ^3 4 AajuAaJI ojIaaJI jajl 

ilnj l jjlj a£Lo 3I t : njJa c S j j^ ^blj f-* jjSjj* j*i ^J*^ ^Jbil 
Jfl ‘De Magnete oA jIIL» 1600 J II JjSfl 

UjCO .AjjJaJI 3pjJad]| $.ljjp]| J ujVtLJI ^jl UJJ^ 


jj a\) a jA ^jjj.jI^1 \x a!1 . Ajuuillal i» a!1 ^3 AiaJjaulI jn» ) 

c-ilai Jaixj^Q L. n ^ (J£J .AiaUaJl jjI aJsLull) jl ojl jj 

jA uu3a Ux^] jjjjjlaJl jl jjjjlLoioJI jjJaill t^jS li] u iLSj ^JLui 

jjoSjlII j AjjjIsJI (. ? Aj31 a >riil L-jUaiVt jSJj 4 jlaiSljjj 1 a$ k lr\x j 
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!3j . j A-wiSUluJI cjUaiVt (jii cjjUu 3v\skj I3j JL 

A^jpu Igjji ^rLun Jb ^ic- A-C. jjJa4^1)»^ S^jj Cj£j5 

^A &3fc • ^Ij—*aJl L?-*_«Jl C-ilaS ^11 jAioU ^]Laji31 (jl liliaj 

^1 jl Lo£ cJ^x-auG ^jJajSfl (jt CUj3a. ^»13 j 1600 fb- .iio 

Sj^yi Aa. jj ^311 jA (jaili!u^ll I3 a .liDLac. 1 uu3nL*.a Ia j £> j * ^ 

?A-L-aj3l ^Iji^l £CJjL '4*L-<a^3l U -0 ^ ^ tAjaJXAAll 

lA JA^'s'UuJ J iAjjal ^ji]t l3-0 4l^> jJI I J&JE' ^jJJIJfcrfsU y J-lu 

y£j .(£LJ *u 1050 J» 850 ^h) ^3 *u vj jU£U 

y JjGjuU Lo£ . 1190 ^3 W J J jl C5^1 j3l (J^3 33 jJllu^Jl 

t^ityLaJI <-—ilaallj ^ uuluL ^Lftll c - ilaill <jaj ^L^Vl Ljajl l^SuiuSl ^nlu-all 

ijji£ (jjAii t-i>Li-ftii -i»j ^-uiUii jox <j3lj ^1 

.JajULall ^j-sajL-aik l^)ju£ ^jjA^-flj 

t Jt Uau* aa \ jLLuafl l v* Ja3 131 . Loj^au J] 3x3 (j^Jj 

£ 3^1 u^ t^LajgJl L-jJaftll < 3 ° y&iyi *3?^1 33^ 

t-JijJa JS . ^a*a ^C- td!3 y .hua^ t^j^jaJl L-Jaall A^a* 3 * 

La 131 j . L-jlaS j yLaji L- lla3 bjajl ^ hj ^jj1£juUaII ^jjl3aJl 3° 


(jljjJU . 1 W .31 <-—dalil (jC- Iji-o^LS 1300 «ia-U ^fcujliL »31 4 ■ daflll 

^il^iiaJl 3 aJa\\ £-<s A UujlaUa-all o^j^L *La ^jI£^q <■» v w *\\ Aujl^l 

.y^Lix 3 i ^ ajoij 

<-_l)a&Il ^jlj tujjbjj S^jLiyi Ail^^a LuL laflVl (ji Lu a^jjirjua Auil y| ^jjou] 

13 ! . ^a 3 -L ^ uij^iLw a !1 ^jjaJl uuJa&JL L.jj A jtnjlnl aJl D jp^iU ^1 a Jill 
.^ii^jujii yuai lulLaIi qa «wuyii j_& ^ajbu ^jjjaji L-±Li]i 

Robert 3 - + A Cjj jjj lJJjaI] .LSuuj uajl£ Laiic. kl^a 

.1987 tl^jjj K.G.Temple 
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^Jj ^3^ c)^ ajaa. l>° ^»)^ a 
^ C-iLil! Ajjjij (jSuU V ^Uuill U-JaSll .<j1^j!)UI 

AujoaJaLli^J! c-jUaSS/i <jC- ^jjjjljjjill ^jiuS . ^>^n <JJ^A Aa> jj ^jl LoA A^-S/ 

jjjj jli ^jjtllj .^LaJ <jjA ylallj O^Jj - - - ;jJ* Ult " ^Ua AjAU.S/' 

AA,JnaL^ .^aSoC cUIjJI (JJ&\ SjAlkll &AA ^jJaj AS <jl£ jjSjaa jA 

Aiiu Igjli AJux>a S jl^a A^ajA Jj U' UI 'a] :^A -lajU-dl AjjujLujI ^$J^\ 
q)1 * Curi e (_£jj£ Sjl^a* a^ja daa a«^ja ^ a^G »' $Gnin)nUxA 

AjI$g ULujjAj Ulijc» jIaIII Ua l^jj^ ^U- ®U-'j 

Ajla o^)Aliall I^Ja^V A3 1 jj\£ ^jjjjjj-ta]! <jl ^Sl ^]| . ^ylc, £jujIG]| <j3^' 

t ^ylc, clill!JI (jja]' ^ jjSj j- 6 jA jjjj ^A Aaj ^ic, ^aUJI (jj*^ 

* * c 

. U Ujj Uja> 1 Vu,U aI ^j}\ Ajj^jJI t £_lUIj dijl£ 


*AjAa. oa!^)J 'g jU Aijj c—au 3 -0 (^aM ^jjyJaULall A-j^>aG IgA] 

* 4 

Uajiaa* ^auujjAj ^-aJaj^aJ AjAaJI SaIjj A^j ^LIS 'gjU jplW A^a^tu 
(jSji ^ajl) 'Aa. jjaGaII "A^jA^aI' (JAVV (J.Afla&'l 

l^jli iASj^l ^lc- V AJaAJ AJaUa. o^)J UtjJaj U 'i] .^2.6 

. JLJI (jC~ ^aaG ^iJl j A libcJI <■. Iaa^j A^a jjG 


jj£ t^jUJI C-JjA J-3I (JjS i jA du^al AS Cul£ AjjaGlI oAA 
Uj^Sj t^A^LlASi ^)juiC JLi31!l 1I L5^ jA ^JJOJ C-Aj^SUaI' 

Uj^)^t as iiLi 3 ^j ^ <—i^>iU 

(J£ (Jj 3 1^-lSJj iDAALi Aj^aJ: l$-jj 4 ^aaiC- ^aUJ'j ^jujUJI 
^aII 4dji]' Jia. ft4 Jj JjAa'I U-jIJI diaJi9 ^^A I^jS/ tAOjalLail 
aS iLJajI Iaa 4^jja1ia^3I 3' JS A-UaI 


.(JJL&J cil]A (Jj 2 O^oAaJlkJjl j DjIaaU^I 
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2.6 Jii 

£4 aB JfeJ AjALa A^jaIII A^jaaJI (a 

»4A laufi SjIjj oiji 4ijj9 ^jpj c^uaiS J&Ji Ai (jauhi iLa ^Jp 

.Ua JI^aB J&aIS fbhtf jj 5jaiVt 

^ iajla^A »4A .<j«j]aljfc a 9 IfLuij .Ipvfl Si )jj lja ^ill iajla^l) JS-A (b 

.^faULJI JiaJISjMiajki 
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J_L* 

jjl a jli iAiiaJl jjj ^*Li]aUi-All AjA^. qa iklj] 

iAj«iaJl jjjj^yL^. (JSjui (j-«aL-tfjj ( JLJ t> 

3j5 ASjjll A%jflx^a jpa j)l£-o l£ 4 ^ .ftifc AjAaJl 3^1 

<jl cAJasJ JS cA.lftia.%. ^)JJU A Urtjl j)£Llj iAj^Lo o^jAsL^ 

■U W 11 qa djjxjyfl S^jj b Aki I jj |j£Aj .Auuta^fill IgJ Aj£j 3 131 '^Jaj^aJJ 

Igjji t AjujAj 4 jlS-all ^ Y* o 11 t$J^J A^jj iAijjll ^ic. IaUajJojj 

c3A ^^ja o jflll jl. lAi^. (illi lIlll . ^jjuj^aII }aki 1 liiia A^jju cJsjjuj 
(JS DjS Jaa. tilliA ^iljlh) AjaIo JJC. l*j| to jjAaU* 

. ( 3-ii% <all 

LoJuC ^aibjj 3jSll aAA (jli cAjjuolabji, Aclj3] iLila 

.(Aji fcu^Il L—lx Sua C-J^lLa ^ AJUI o A4> ^3^ /jjLuialji^Jl j)C> ALl^J 

Jj &aa <JaaJ! 3j£a aa*j V liLal j£lj t JcLuju ^IajIa (JjjISa* 
<Ja^, ^Sl JL A^jj j)l ^ tAajh^S A X A J?AjjLj^£J 1 AjI W mi 11 J! 
. JiaJI IAA ^i AC- yJajA cA- 1 jIj^£ A W fcti (JS ^^ic- jjubll ^^Ic. jAIS 3j5 
£A c j^jtall IalLjJ A W v^U A uhiHj D^lalllo j^Sj j)l L, AaJ 3 ja 1I Jb^lak. 
AJaAJ £_AaJ LgAjC- jA 1 Wv*' ^ oAA .(Ail L-ljlLo 

3jLil j )-0 Au^-iaJl AjjlS 131 . 4 \Q ^ r uWl A W ..* 1 1 a ^ A ^)t A ^ 

AjILuj 3 jli) jya AajI£ til Lol t^i^ (JjWn^ (Ajj^^&]1 AA^uajl 

. L-jjl aA[luj l$jli 

iS 

A-ilc (jj^jjaj Lo ^bljli (JjjI£ax Jjj^aj (Alli j^a l2>Uajl 

A—i 2 kj-o AAaui ^1 i u.Jaili 4 ^aIja AjajuU Lo AJajJil^j ^ _jbj^£l! 

4 ji .(3.6 cJ^-^ 3^J.W-o AiLouaJ j)j!i]jj^aLo cA a]1 juj 
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3.6 Jfc£ 

iSjaAj A**>» A^j$i ^ Ui* Lrt-uaj ti) t o^ l a U LJ I Ju (JaUUL 

♦4jjJr>ltt ^JUS ^ Aa*uu LuLjfS jj jl £Laj tAJLui 

AJajail jj S^l ^juoIUI^LaII (jSaJl Jaj]*iA I jj!iS AjLoU d jSB -L jiaa> 
^jJajg J La LjLa .luv^Ti Igjti t^ulal **•aH^ La£ ^«u]al 

O * f* 

^5L1 iSjjoiliA (Jftil .^JiaJI Ja^laa* Jla*o ^LjL j$£ Aj j^jIa Ajj^>) 4-4a-ii 

^ij 4 -ix_Jl ^Uj lajjuJj ABjjB A%j4^i 1 Irujj <ji ^J! Ia^ju Bjaj V 

.c-LjaJI ^a Ajl)&]1 jljuVl ^B t^A jjuajuli S jSfl Jajirk (jli AfiJJuJl 

^Jdj 1» <nll C5 lC’ ^lijli AiJa JBA (JflaJl ^j^La 

J*yuVl AjjIj jjB jAljla ^^Ic. oA a Xqj iJjStillj t^jlLaJ tc-bj^SJI 

(AjjJajVl AjjjLaJI £jlallj jA Jt. o jB l $1a ^joiLiallj 

u J.W «HaJ ^jl (jfLaJ *aJj£ . ^jpjoil ^l*JI ^jjjlS]| 

^Jc. AjjJajVl AjjjlaJI AjjjLoj ^j]l t-jiaJI Aj]| jLLa t„\l\a $L-b3 
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1$lu^Ti (jfLaJ &JA Sjill (Jia. SjSa (jSJ . JiaJI l^A Ac. jjJo^a a£& 3.1*.j 

^C-1 (JSjuij — Ajxl£]l ASUall ^Ic-JjjuAj Ai^IaJ 

* 

ASUall <j j£j ^^JajuJl (JjlLoj ^jS-cj cJiaiJ Sjill iajlnA (Jjlloj qa 'j 

CA jV\ u ^A AjjIaaJI) AUjIj 3jS JuIjj S jjlS 1 ^_lq (JS ^ 

Ijj^kj JuZ ^ j)nu>il o JA .(^JajuJ ^Jc s-Ld! (j^tajuil ^LflJ jVt ^jLuij 

(Ja^ Lubjl jA Sjill Ji*. : AaUaU IjjJaljiat 


AjI 3] jjal Ag-*. jA (JlaJl t^A jA A^o^a C_1J^>C. jA L» 

aLS jl <jx) AjskJj Ui^l lij Vj ^Usuj v 

Jsujajj — 3jo^ jA AjuiAJ diSjJI ^Sj Ajjil^ll 

* 

jjjSL]) ^yA\ jA IjA .Ali*. <jc. J ^Allajlt Vj V j tbjj-aS 


tAjuo^ill IgJ i** 1% lm I ij 3 -Jl*Ilo Jjji*. ^ua jju liA . «1*J ^lc ^jill 

s* 

^A AjcnUl J jA*Jl lAalgJ! A j^^iLaJI dJigJ Isula 1 \ilc> jpjp 

JiaJI . IjJa» j 1 ^ *>>» ^Jj ^jliLjajJ ((_£jiill) U^j lAjg) <jl ^1 t A.uuxrk j 
£a*J V IjA . JjA*Jl (JSJ ^C-YaAhW ^^>'1 Jj^Ia jA 

JjjL^j J jL*Jl £-a £A2U A-iJajVl A-LjjLaJl <Jji*, . UaUaJj Ij3^“ 

<jl <j£-cJ ^jSJj tLjajl A '\* a \\ JjLaJlj 4$.LijgjSJI Jji*. £a 

• U.1*J jpjy 


4 u «ijtil \i a! j^S S\ 

- 1777) ^jijJ jjIa AamjI ^£jLojl^ ci^ 1820 ^ ^ 

Aji aJ dlLoi LjIj^)^£ IjIjj liLiuS) ^1851 

jLuJl jjjj .(4.6 (JSji ^>lajl) AJlo c-jjilL Uial Ac.jjJajx AL-ajj cJj^kJ 

l ^jL»aai * j r l ■ jaili i _j-o ‘ ' 6 ' i '''•*- ^ jLutVLj ^1 
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4.6 J&M 

ijL3 dLafl jj-u .(a) .A^*4*aVl ^*»2 

.(b) dL-a ^2e 4 jj-c v^aua Sj#t ‘Ujsii 

•> # 

4jgtftj jA ^Ijj jLnJli I jj . ^jajlil w 

# 

<jjA ojS^alo jjIjJ ^ > hj!iUxa]I (JaaJI ojaII Jajlvk «1 j> >n)n' v »a 

* p 

jp^j \juuIaLjug (j\ <Ja »£fUlj 4 -uiAj UJjlfcoIl ^jSLl . lilluJl 

UjjS La lj]i .LiJ ^jLajI ujIjaH ? jLl) AjA jaj ^jLjj$£ dlLuj 

* 

jLu AjA ^oj cdLuj ^a*J AjjA AJC-1 Wunl 11aJnl w 4> 

^j]| 3 jSII aa.jp ^a ^aju aSjaj jA IjI (iHiA . (JSIij (ilLuJt jli 
(jajlil 1 <-a] 1 j .fcfflmflj ^jjjjiaLijLAlI A-Ajpl A^jmuIL tilLuJl jjjp 

.AM/la uji Jjutj I jl La $1 

<j£Li <^A I jUi ‘AuAA* <^A AjIIj Ajjaj j 

j^&LJ (jli dIajVI ^ La^i*i .jjjjljpA 

Oi* IjSa j . jUiljJJ La^jli (jjjyaSL^a ^jpAIajI ^A ^jLjjSj \ A.Vl& j <■ (jl Jjl AJJ 

SjjjJ CLbauJ l$jfy cAajuAa. ujjIaj] l$jj .JajIjla ^ AjjLj^£]I ujljluli 
0 0 - 

Aj ^)SJj i jLl) AjA ^oj LjbjfS 1£1 mi jj^aiil .^JLkJI IgijC, Ajjlj Ajc-lk-fl 
jj^-Uu AikJI ^^11 ^juulal u a! 1 JiaJI . (d jlA aIa. <J£oi 

jl .(5.6 (jSoi ^iLoji (jjJaA jj \«A Ai\\ 
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5.6 J&u 


.luJaUL> 4 (a 

. J/JU UcLa* LuuJaULa jl Jj jj jUila. (b 

JiaJ 4ju.inL>i ejjjfr jU3 ujIiK yli JJA*1L .IjjIu ilj j Ai f .l i rt« (C 

.o Ia'j 4i1a (j-» jjj£j s lu jjSi IjU lljj jjalt ^uuial 'A* 
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AijjJuljjkij A^pl*!! AJlIIIj Ajc* U> ijjilZkA u4U.Il ^gic diljjJ dJC- IjjJ 

^.iladjui^ a_a£ 1j i USjSa. LooLUiuA ^jnoj c_i jjuj Luli ^Solcnoide 

. Acl launi ^£1 (Ji^Jl (jlS cAilaJl ^ dililit A^C- Ij^j LalS .1-^, 

Adiik Ldajl A jua^Lk Aj^aj Aitdaj L. \au AjujVt C-JjLadll a^A ^1] 

C> (J C5^ * t/' 'M JJ*1 V ^Ijj^ < 4 Li .AijU.j 

djljll tiA u4Ut lijljj^£ 1 jld (j\ qa lll /j-ulaUxx 

^jj£j A£^\1 a 11 A jmtjlal m»alt JjiaJI <jji I^£a .Alli^ <jj£j 

I jiA .LuIj^-S I jIjj 4 jj ^1 ^gic. ojjli 

^jlj^AUall . I jtd ^ t iij Uil (JSaJI ^j£lj iLauiaUi-A *iljj 


.SjaUs A-lojou Lo I^Aj . JjUjui Jlij Lafrdaaj (JT^ U'J# 

^ * t. 

1 c A j )> rtj Uildual j^Sll LAjJ d \l5Lii ^Iill i'jjd^dll ujjl^Illl &JA 

^jjj ^bljli J—.ijl£axj A^. ^ 4^ 1836 — 1775) l£jI* Ajj^jI 
ijJlaJl (jl l$do Udlkol (1840 — 1820) 

laiila^J (j^Jj t^p.VI IaA^I J-1xj ^jjlc- LaAJ^I jJjj c^njlal IjlaIIj 

.jl£ jLSLa l/ag *l5l C^jjLLu-o Luul U$jl . AjLL^aadj La^Ju (J£ 


at j^SLlt AjjlUlt 

t Jj-bol JLaC-l u-dl JJ A-^jilj ^A ujjUdll d^A (JSJ Aj^aill Ai^lj^nll 

. JjjjuoSLo Aj| ^(jIa jll ^jj (^jill) ^dlij ^taljla 

S-liada AjojjAaII ^ diUdaU^ll jldoil t^jaUjS ^jLo Ajjdl 

i JjV 1 -IjJUjujjl ujjld Jio . JJjjlLo idboL-a c^jl^lajl tdiljjSjll 


aj&Ua J 0^ ^ cjLuj -JjaII (JSaJ! ‘ ’°' ■ ^J! tlillc m.-' j 

(j*axj A j 4 a ■ >»' j ^ jc. jJjj l^a.»~X\ ^3 lLuIS 
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.IgjuiflJ d^bUall Jj lAIjUJIj JajLuoJI l i ^xAuJ)}\ IaiaII 

djjjuua AjI^Ja AjjLj$£ d)! jLj I^jIaj A-MuaL]! JajULoJl <jl Ia] jjj^aJ 

daa J . Jal Jl J CjIjIjoII L-bjl AlaiA Lo Iaaj ^a j^mU m a a]j5 

(jl c-LjjjjjjIj AjjL^il dai W > ril dl Jju JoLd ttilij ^3 Lo£ A_ILaJI 

dlAdJlj V) A]jg V A-LuaialAjuJl JjiaJ 1 .SaLoII J^Ja J jJjuoJ 


VI aIjj V AdLj$£J! dl w nJI J .A^^pJI aJL^ J AdLj$£JI 

.AjjuuiaUxx v ^ A_LLj££]| dlA^judl A£jaJI J .Adljj^S V jL*. 
. jjjuoI (jjjIjL d^)*j Lo Jj dAlS SA^.1 j aJaLl-o J Iaa JS £jJaj 


iil]j £^oj <jjjJsiA]( 




jAjL Ajoiij ^ u^i Aj£J cAiaIc A_ijJ ^jjAj Jkj .dLidljJI ^AVuuj j $3 

Lt-oLa. l^lik hmi Aj^iALoaJl Ajl^dl^o 


\a a Jja A^aKll aA^J Lo (J£j t AjSlaju S^jJjui^o (JjJaSJ 4£jJaj ^jjoj AjjJl AJ 
jljyA\ j fJUJl lAA jl JiAA<o ^A Lo . A j»nj W., la aI ^-SJI ^iLuil 

• IjJUa Vj LoLdo ^jSj 

aLujjI c^jujJjI t (Jj ti^Lo t£IJ/iS iddLdt 1 jj *v I j 

LJ LLaLa* oiLLuJI <jjj£VI JLoc-S/ lijla. (aJjj) Ln£j ^aj^oIS 

. jLSVIj J^UV' 


jAjjj ^jJaLj ,AuL dllA^j ^aAlo^ AaDLaI AiLJ JfL Jjj^Lo ^AAn 

J^ifl u^*Al Vj ^Jlo JAj dlh^OLo ^ q * aiJ 

IdAjA^. CjVaLl^o £Jjl J Jjjxl IgJudj jll CjVaLuoJI (j-alsj 4 ^AjaA| 

.AjljIjj A 3 J 9 A 4 A-^jAal j l^jj .(Jj^jujSLo CjV aLljo ^jVI 1 $- 1 amU AjV aLl^o 
JjiaJl j AjjL^£J 1 (JjiaJI ^ajl SAzw ^lc Ia^, bo JS b ^jIAIaIjljo 

JaJj&ll ^A_ijaI^ ji^V) «-3^^ . AajuuJalAi^olI 
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jl 1 g A^k\ dlij ; j ^jtj^g£JI ^jjj 

o^A (jC. <-***^ * ^Il]| AjlS jldl jJCj ^1*11 AjjjIaI) ^jljjll .^|jl jlij 
a 1' y^j 4 ^muIsI JA a\ ^U-Jj ^A cL)VjIjla]I 

.(Jj^juaSLol 4_Ju^aS/l J 


£t_ji_4fl 

* * * s 

<j]i 4 ^jJ*JlJ 4jA*jj \ iLt > jl) I jljj A3 jL^ix LIaIj LoAaC. 

* * & * 

l^i I ^yuLlJLiO cilLuJt (jC* LiaU^pJ -IaUJU -d jx]| JLx]I I Ia . d jj ^3 IjjuulallaiA 

4"Ij^jIj" Ijj1jj^£ !>t Lk djjAj JJ (JiaJI l^A <jl .UaJuS 

"^j-jiai" jlji .^iui cp us LiJ ja jS^ 

djj 6 ^jjAj I JiA j ;1 j>>n!nU»x ^ISa. ^LluAj jA d jJ Ij£a dj^lt 
iIAa j-o I^jJ . jjuj L jyia Ljjjojj Li^jjJj . ^tlj ... IjjLj^S 

. l,iA AjAii jljd CjljAjij jA 4 Jju)^>a 1I . LjjJ$-aJ ^3 l{ JaSalj ^Illl ^IjJuil 
Cj jjua f.l 4 c-Lic. lIiIa^aH olA (J ^aj jl^A P Jj&LuiaII 




JjjamSLa Ja^a ?CjIa^a1I o^A jJmj <c .jjuj 4jL <jSJj 
AjjSjC j$ia! Ua . f J-ua3l 4^ Ja) <J*4 jjjS lucuti ^1\ dr ^4 4juj£ 
Jj ;4J&jLa 4 )ife 4f j^ua]) Ap j^uj j^nn ujIaj^J) CjjI£ )jl" :^jLulLq 

AjcnLdl jyuijJI jA liA "4 d j^S 4 a j-a jA f J^ub]) <j) ^JSU 

^A Jj 4l2jUS ajl^Juft (JjuI 4 ) jl j3aI ^jjoJ 4Aja^aII 

Is^ii ^ .o-iJjd jAVf 1 4jjuaJaUxdll j 4 jjIj^£JI (Jji^JI ^>juluj J^IaI 
(^Ijill ^) JS 5lxa ^-aA j -lajuij 4 j^l 0 jSil jliicVI jlcl j-Vl 
cI i 'ajaII a^A (jl (Jj3j (il^p ( _ 5 Jc. ejjjc- SjSa iol^)i Vj 

" V 

.g-ljill J±^. JS ^ 
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VUS JsVl jliVl jll <_M Ija 

(Jjjjj jl AjjjouJI * A i\isj i_$ juU.iui) c-Lj jjill ^3 

cljIjljdJI (jl oj^i .Aj Jsuaj >*ill (jx jjjS . Ij_j3 _jA LaS 

•'■A; j j ^ iJ 1 1 ^ ^ 1 £ ^ n j \y L ** u \ ^ 4 t* in O^JJt-Loil 

jp^>A /jbjjJnA ^LaIVI J& UiLuLu lAJ j^.j ^Ic. jA^)J jjl 

tli^o ^ja ^_buj 41886 jjjjSjI t*ILj ‘(1894 — 1857) 

.(^.Luj 49 jaC* j C* jUa^joJL djLo ^ill) 

4la (jUVn i( Jjujj>s) L-iUail ^jLu ^I^JjujLs (Jj^o£La -»U 

jtLol d ^ic- jjJzsja ojb jLj -liljlJ daljl^juj 

(Jjl^I^II jLlJ! (jl iS^ • Ib-boiS Ijjjuj (JLSijulVI ^*jI ^aJ .^jAuuj 

aJjj jS^j <jl ^Ic. jA^)j ^ Jm^a U^J . jj£L jp^I c ft» * >>j 
^Ic. I^JUSIujIj 4(^1 jill ^3 ^ja.j) *4^JI ^3 1 glfljj o^A S^j^juoII (JjjjujSLo 
^A Aj^uJI .d^jJxj^a djljbj (J£ji lliV*i LjLc Ig-LjVn 4djliLmx 

diL^jb' ^Lp-all diL^^a ^Ic. ^jJl AlllVi Lo <!l Igjjj La J J jfc^aVn 
jl djLaiVI j-a .i/if j£lj . AuL jjui^La i** )\ ^ja jx ’Ajjj^A 

. Ig-SLauS! (_)j3 I^jlSjJ j AjV Ajla jx l^-^jjilu:l Ji3 Jj jjoiSLa 


:<Lal£j .\r><all ^jLoII Jj> miI j* 4 jj^lc. jj£j <j! jjc 
^a djiA 4 (^juiLjJ Aj£Jj j^L^) Jiluijjl 

^jA A-u]l& - - VW J <jl£^0 ^ 4LbaUJJ Ijj-^ <■ J»l ciW 4^ A"\ UI 
^Igj jl jjj 4 J^Loa f 4 '***)) I jj>&! j >,>**} jjELcuoJI 

4^11 j ^-Ic. i!l\) LaS 4 Ia JSj 4j^l^ll AJL^aVI J] jl j^° 

(J^n* Jll jS^cU ^illj ^11 ^bljli l^_u£ ^^Iill 5 JLujj1I 

! jjj^lajll Ia j/V\J jl j-jJ^)> II jjjLjjill 
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Jc t ^^jJaUj J-ajJJ .oUI dilLuil (jl L_laJ UIUa" 

0jUJl d^A 4 ^Ll^ jj-aj VI 4 AajUj J] tAjjJill l^jUjj JlaiVI AjuoIj.} 

* c 

lij ?AjJaU^j Vj A^jJalj t4_Lal£ Liajl A^jJajj JjuLo AxL 

t I -iSiA (jl Jja ^-aLaoil iaa. (j* (jJU ^Ul t^aJU CjIjaJI (jt£ 

5 * 

?UJjIaj]| Jalsijj (jl ^JiUtn Uipj tlflJJfljlc* jjJA <jC IjjJU 4_A2fcJu 
J-aJj ilu£ ciijl LajJ) /),hj ^-rV tiiljS ^oVl (jju (jl S l >J AjI ^SjC-I 

(jl J V Jl jll tilaJllu <jC* LoLoJ AauJal j J (JaS (jV 

<^A LcS ^ullnll J ^JiSJ JU iiiljLAAaJ AoljLall JJ^JI ijal£ (JSjoU ^£^1 

o jlA jya S«LqJluix Igjl J La£ 1Aa. AauJal jj tAajfiaJ! j)0 Aj J ^a (jjJ 

(jx (jjJa! t(jSLox ^)JC* l* 1U (jl£ lij . (Jcl (jlj ^Jsl (jl £jlaJjuili t cLAjIa3i.1I 
t^jjJal jaII d JlA Jc (jJaaJ (jjl t (j jJjJalj^)3l UI (jl (jtn«vna^H 

JlUlI Jl AiU-Laj 4 ^j^sAI A lajuj-Loj o .Jx ^LojJjul^II aLU AJI^j ^cjUlll 

.r^J (j-aUJl 


4^JLJaj f j—ua 

< 

jjJLaII Jajljll ^ t(Jjjjui£La cjV^I*-« SJI&LjiaJ tLiajI UI jj<aj 
_jjL LoJjc l-Jj 4 AjjuJal *• J jJ AiUa (JUj pjjJall .AiUallj f-j^ll jjjj 
j U i n i <<U^UaII j q ! UU 1 ^ j| - U u» j jj^Aj o^jujU^o j ^*v . ii < AjU t Ului^i f- ^ l >*»l l 

^joiaJI Jj Jjaju e-jjJall AiUa u u I^SAj . AjjouiaUatAlI j AjjL^JII (JJaJI 
La^jc *((jl^ (J Cy* (5^>1uj) Jl jl JaI JuLla. (j* Ajco (JikljUJ (^ill 
IaJjj^I ^JjA 3 ^^Jjujx Jclfljj IgjU iS^Lall Jl djljlj^^l (J^aj 
.IjU (jl Ljajl (jS^jj t^SUall ^jjJall (JSjj I^Sa .IaUI a 

AiJali oAA (^jJ (jl (j-o ^jaI (jl AjjojUaII ^jlLjjoiI V 

Ua l^jjuijlja (jVI oLojuiJ! Luij^a a f.Lij (jc S^a»■ 
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iAl AAjL- ulA (jC- ^Ic*i 4^Jljl 4 -.Ha d^)Suj| ^J^jauoll 

^i.^-aII (jjn* Ijjaulja jla^l t AiLaU-aJI ^oLcuU ojl —jj .Isu j 

AjujI ^j^jubdl I Ia Jajuj .Perault ^ ^jLasudl 

Ijj^l (Jj^jLojI ^j£Lj l$JJjj j»j)Vnni 4£rla^jll {ja 4-akjJa ^I^jI 

IjjjS ^tlaa! iju^jc. <nlajll An^ll jja* tE.Le Roy Ladddurie 

^u] Aj^ljkj <jl J-^h. c ala. u fifll <jl Jaa^L Cj3jJ| 

t—i^juj <jlj 4^)liic^l (jJau tillj -ia.1 4jl ^^Laxxll ^.tifl.A.11 L_iLal .Aj 

O^J (3^9 ^ j^SM ^ . 1 iifLa ^jjfu 


u. fifll juoJjoi ^Jljjljj 4o^)jujljua ^Lstjuj'y Ij AiLLJl (JSjj l-Ajjuj 

•o^Vl jil ^)j^atj AjI J (jc* £2 Jj[L ^ jLasuJ' . tsaSua <jl£ ^lj 

liul OJJ^ AaJUdlli 4 lLjI^ju ^ AJUa^l <jjJj 

<_pajjSn L A-iSk. jjII aL 15 A-ajlc. <njia. ^t^li £jJajl Ijj^iajJal 

^jjSjlui Igjli Jaj <jl j] lij .Igjjjp ^j]I 4-JLaaJI A^juoIIjj 

■ « a\ jQ S AiUs 


AjC-LLaD Sjjofl CjUIpJj AjyuiJaULtl j$£lt 

aJLuj 4^l^ljli (Jjjlfu^ LoA-ial ^ /^jJiaLuu l-iul 

"?L$K djlal fc^l Sjjli U T, :Gladstone (jjim!}lc' ^jUaj^^l ^jjjjjj 

4^-> L>°J U^ljj^JULG J 

4^ljj3ll (Jjjjj «ij— uj L <3^ V" ^l-iljli ujlai .jJj jjc JIj^juj 

# 

.*1&JI jA .".MiA (JjwaaJ 4^1dC.UaJj^lj ^jjSjjoi 

ulma^judl ^jl JIL "?^Ijj4£]Ij dma^juAil ^A Ajc-jajaJI" (jC* j*tudl 
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^ULa <jl ^Jc. 4^i3 t*U3 tUa^)*lLuj| Ji 4*_! 

^ic- Ajjl t I S^ladJuJtj dl^ojujj 11 ^jJadJI 

Ag_^j ^ l!uI£ l$jl 43jli. 4jjL^)$£JI SjjiiuVI (jV . JUjLiJI f}[x\\ 

.^cllb-all jjjaull SjC.15 (AjjuAjuJ ^)laj 

lijiL LjL>j$£ 1£Lj jl Lila j&] .JajlJLai^^JI ^a ^JaLauSI 

* * 

LaJUC. Aji jA tjjliJI JjSJj A jujJaljaua Jjl*j "djljljjoj ^tjLa JSjuJ' 

iljju 1 $_a 9 ^)xjj jjAaJl jl *S)l jsi I ^pa 4jJa3 J^a. UjLi^S 1£Luj 

JLui c - liaflj J)g > <a <_£ jS (jujKl w x Jj J jV V. n ^3 J ^a 
^]j jLnll :Afijli d^ybUa X\k^*y liA <jaJ i, iLaSj 

jjAaJl ^ 1 Unj]ralj*ja (jja^p. ajjJb I^Aj 1 jmjhljaLa 

f 

^jjjLa) UjiJa ^Ljaa (^l^j UjU tjjji^JI <. - n j>>> a Ijjjl lj| .4 U\* ^ ^tULj 

IjA ^3 .(6.6 J^juj ^lajl) ^gJjp>\i L.Onftll J ^JLajuJI i - Jrrtll (jJJ 

* 

^ A-al^kHujI ^)S-aJ 4 JjJUdti tf 4 JSa JjjjJ Jj^alall 

/jji o3A ^j-a ISSUauI .(jLnJI ^JaL Alj^jau tgijJj) JLSiVi 

cLl^£JI /jVI . dlSj A-lkiaS ^j-a jjSI 3*J ^jL^£ <i]^)a-a ^lua 

.dji^l^a]! 5x-Uajjail C Q* (j-a Ijjj^ dulc 4 l^jVLa*lLujl Aj^aLkj tl^'I juiI jjj 
jl> <j-a lilK'rJ lljl£a*^aJ 3 jfl/> A UjJljjll ^a ^ijjl jxS/l ^ 


tjlj3 JJJ .cJal£ J£jol 5 djjjja) /j£j pS SJjHulaII ^ 4 Uati 

jJ 4^aLk cfe Ua jj*Vi /jl tAjjjlkjj 

^Aj 14—L^fliLa 3 A^j 1000 ji 300 3^AJ Cjlj^jUaJ ^UjSV Ji i vjj^)3jj 

tcjljj ^a tijjj—L^ajj Vi U (jSlj .l^jJaAJ ^a x Ay ^j^-aJ iljla La£ 
^jk A^ja 4jj^a^ ULuj^a (JiUj4 ^j-a jUj JLujj] 

JUJI ^j£3 .^jl^all JLa^a ^gk c.l_J^SJi duL 4 jL^aj^L} .tiljS CjljjLiaJJ j]JX 

.^Ij^^li til^p^a]| ^bljli ^jii.1 ^jl 3*J ^p.1 J^uiJ ^jjSjuuj 
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6.6 Jii 

Jj* » jjliS /upta. J&uu AijiL* <£Luii (j4 <jj£* (ja jk l i« i «t j4^ (a 

.£gife«n jjSili £)n I j i« jlrl i» « & uilLofl ^ jLu Jj^l jjp .I44L (jL*J 

.li* ALij ULp.i AjJjA* JS£ j (j£«j |j£A (b 
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^ tiEiLudl Aalc l &]j tljUaj (^jlj UjI 

SS 

I^A .(7.6 [J5-* IjUj _jUa^l (_j3 -ll^j <—4 _jau .(jjjLa 

JjtaJI (jSf 4 &,JJ^ ^ (JS <■ ulalijuj ^jl jjaII iji^lt jlnll 

55 f 

t^jjtjOA ^)Uj AjSJj (^Lnl] t^ljx 1 liat j\ ^ j I^A ,l- alfllku 3-ll^a3l 
lil . dLaj^l ^ 3 jtjj oIajI SjIj AjUaui l-iAJj 

Jjl-ssj S^jjJ i Ai^j (J£ c, ilflj /jl AjaI J Aj£jj15Lia AiJ jj (J5U. 1 JJtJadjail 

UjU^S IjLj jj UjU tA-i^jlaJI Sjl-lll jlk^l A^.jLaJ! (iC^LoiSM 

* * * * 

.LjllLc IjLii -llj3 SjAUall ^jkua a UjI ^jjc- J^aIula 

i.ij]aljxx jLk jjJj 4ajljj$£ Ajljjuij ^A ^Ijj$£]I 

4u&jjaVI A^Lfcuil jl\ jlAJji uaLajLa 

AjAj jiSVl A-JIajoi)^) 1I A-iialJI a£^3laJI jjJjjui Ala^kUl o JlA 

jjJoAAl! (Jjl . L_i jIHaII jLnll JL-b jaSjuuJI • cLy.laJ) £lj jlall 

AjjjUjj) <jl .(1931 — 1847) ^jjJ)1\ ja t IpLuJI ojia 

jjjSJI jjjSJI A^.^)la Aolc (jjAiij I jjl£ jj 4 AjujjAa]| djJ^k ^ 

AJUI JolSJI Vj A^JJ V jk^ j*i <^Lu6U U) ^ aJI^VI c> 

. (I^AjIaC'I AjI^ -iLo t£l]j ^k %juaJ V ^ L>^J 4 (jjj»n 

Lalc. ^}juiC ^jj! ^JjSH Ajjuojujj-c <jj£ t JasJI (jC* Jklc. AjJ 

AjSlj . jIaJjVI Aa 5 tLliljUaSJI Li\x^i]l £_ri (J^l^ 

^»lc- ^ji^l •(JjjjjjSIaj v - n£ IjSj ^jl^j li 

^jl-ij^l jLu (J».-yj i AjLaaJl AjjIj^^II (AjuiUlj 4jloaJl 1880 


j^jU 

j^jUI 


. AjsUjJIjISajj l^ La j^jolaSIj ((JLi^l aJlC ^ic jjJj AjIjIc Aa^Lo 

.AaJI 

f. * *. **j 

. (J5I ^"Lajj j£] J t4jjiij Cj3j]I LkJajl jauII jATk' 
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7.6 J&A 


jLuUfl dl ajVI t jLj £^jluu UJlft itilLui 4uICr utt jUal 

.SjjJ i Lnflj JS ijlftn Aji <4jj 
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^3 ^o dllui ^3 ^jxj d Adil 4,.., kutA^ 

I3A j *(j^)3 ^Aa ^lc Cjj-cox*jI Ajj1j^^£]| AjUsJI 4.a%Lq .<c^)Lq AjLl^ 

jjLj ^ u^j <jl <Jj3 Ij3j L-lllaJ ^jSLaJI joadM 

<jj jx-b djljl^)d cLiIa^Jj ^aJ 33 ^il3 <jl£ 1811 ^l-C' ^3 

JjSlI L j^olua ^3 . LjaxJ 1 Ag *>>*) ^jLjSj 4(j^J^£JI qa ^jjjkia3 (jjJ 
£a 4^-ojuU A jaajb Aioljj ^Iaj 3 jA 4(jjjl^ill j£j 3 UJ^ j j^aJ 

J^JAJjujI £A 4(J*lLulJ jl£ (J1 JuIujIj ^3fiJ 

AajILoJ <Ja*J 4C^-daJ (jl (J^.1 tdljl£ 4jLia> ^IjAaJ ^aJ ^aJ 
<Jb> <Jjjl£ Lo£ (JlaJl ^A a3A .o|jj dljl£j tAjj3 a3dj ^1 (AiiacJa 

.1880 ^ J* 

^Ja*A t(JjjiJlj Ja*j ^Ijj^aII ^Ja 4^113 

. dicUi 33 jUtllj Jajlj ^1 ^ujU^iaII dljlS 4 -Iu3a]I .4-Aj3fllt 4jiami11 

a» # 

• dJjuiJ LuiSLLoj l3j3a-a opLjaj aL-ujj^ c-Lj^dJl ^IjlaJlujI j jL^aJaAj 
^ Uljj LftS ^jjjdaJI 4 jI3j ^3 <1j3a]I ^3 jUlI jSjOil 

.4-AaJI (ja^iVl) 

^)xUxax ^jLuj ^iillj 40Ajill djl 3 A A ia> 11 ^j^juajjj 

£jAajg ^jl ^jiaj l$3l oJ)A aj d3A £Uajj . dil^S 110 ^dl^Sj 

(jl ^ja^, 1$3a o3^l j p-lilajV ^-ajU-oaII <JS ^flJalS ^A tillilj 4 (_£j]jallj 

djjL-a AaijS/li 13]j .^(JjuiLouII ^ic. (Jjb-aji ^^-JaLall ^3 dljlS 

* fi 

.dJj2 110 djIjUj Aaljdl 3^1jj^£ djl£ja*AJ 1 nuA 1 nd 3j jj 

V 45^ ^3 3lluj j-3aj A a jfl % ^ U -4 ^ UJ^^j ^} , itA(> " ^diu 
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4 l—Jjl n a 11 jLJI C al mi^Ti > J ^aJJ <jl£ dia^ll I Ak ^ 

^-ojujJ L-JjIjlla 3I jLnll IU J 4 6jl dil-lJJ ^juJI JlAiSj 

iill£a^W T . JaLuaaII jLdll jLa LoLoj ALL^ill c*I>LujVI Ja^J 

jLj Ak jj u n^j 4 ^jLo-o <jl£ AjjI L?^J ^d)L 

(Jgk UJjIjl1a]| jU3t ^UVUill ^ol^X .LU j J AjJ2k 4^JjL& jLj jl ^AlulA 

1856) ^Lujj LLi jl£ AiSL^oSn djLV^JI 

^)xUjuixJI ^jLnll /jjj ^uJa^ll Ajxl ^ dajjuu I^SAj . ^ 1945 — 

^UJ jll iA£* j^aa) ^ial t^Loij .c-jjL[1a]I ^)Lil3 ^i^jlj (uj^^!) 

AuLJI 5ilLll JUjil J£ JlAiiJ tWesttinghouse u 

.^UJ ^jjij (j-o AjV ^jl£ 4t*lll J^l .pL^ilL aJ^ _Lall o^lAa^lj 

.AuL^ill (CjUaanall) JJ $ Lu ^jLL ^ ^C-A>J 


AjjLj$£]| ^_nj tAjuaij jlj«ill I Aiaj 

JjA^. iilll djA^. .IjcLj d)V^Ljj JLa BjjAII jl+&l A jirjjl^ll 

if 

^jx 4 ■ iaJ ^jl£ :Ia* oA:A^ dijl£ lg_j ^ALx-al A jjSjJI aJSjuIaII . 1895 ^L* 

SS S* 

Ia> ojji djliLuiAl 4^L^)^£JI aJjU CjUcS Jai \^\^j£\ 
AaxjI ^jauh a 3I jln]l - jl 4 jllijj la^)jj^ll (^jAall ^1] 

tdJ^ 110 jIa j JdjLljlijx Jail . Ia$£ Lila lju& 

djl A>i JaJ I^A ^1 ^Jl .(ijuul 100000 ) aJjU CJaI t. -iUajj j-aVt 

(JjUaIL .Jiill &[±i\ A^Uall I JjuoA j j ^jAjuUjuj iil^LuiVI Lp 40 -^^ 

^ * * 

: JjU ^ jiA.1 A3 ^jl£ Ail 11 . ^jl£ l^jLoaII JjSB 

jElSI ^JL V 4 oJil AAaJl ^LlaJ tilLuJI ^jLjtJjj . 

AjujAJI .( 8.6 J^L ^Jajl) L ) -0 ^jL^I aAo» dlli ^jx 

IAii 11 ] j A^ djljj^ll /jjj Ajjuii]! ^jLd ^jij aHI /jjj 
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8.6 Js—S 

^ ujjUla jUj .< 3 !*^ j at» 4^ > Jja uUj .J^aS Ijaa 

^jlwu ^laljilt (JJJ Aj-uuS 4ilB uJjUla jLu -iljji tCjliffl 

.UHf' jrUljiB 4-uuAii iilUfc ^jlS L*l& .CjUjjLJI A u J 


500 <3* <Jj ^ c <*-Jj® CjIjIjS sjc. 3* jLA^ 

JjLuu]! liA 3*) ^Cj 3 LI£^ AJuiJj J4^ 5 Ja,uit jj AijjtjJa dAkiu aJSjj tualj 3 jL£ 
cCjJ j 3 1 10 J) jLnll 3^1 (Jj^x Ai*J Jjj^ajll JUC. j jjjall ^Jlx. Jaa." 
.SeLjal 3*^^ ^ul UJ^} 3-^ ^UjuoaBj .^Oj^j 

jLuaojL (,li\A*ii 4 j£j^UajIj AjoLauJa 3}^ t^Aj 
* * 

Sjjjj 3 Lulj jLAiiIj 1 jJajl di^ojujj 4(9.6 cJS*i ^lajlJ l-JjUlIaII jLnll 

Aiikj (AjuuiLujV^ 3SIj) Aju^joJI o 3 b ^Jaaalj . ^jjjjLgxip^ij 

.AjjJal]! i*iljlrw<o ^ AjjAaJt dil j^laall 3L 

jjjJol JjjSolt jt Jjjjill Ajjl^pJI (jSI j-dl) 

tAjj^ill CjUaa^t .*Ijj$£ ^^ic. (CjU-ic) CjUuJjji 

* C 

CjLujjjjII jjjJo! *LJI jj% junl 4 Ljaji Ajjjill AiUa]) 4 ^AVuin 
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.LjLjJ AjjjaSLII ASUall J jau Aj£j]jjJj$JI ujUaa^ail £r lajj j 

.AjjLj$£ AlUa J! *UII 

AiUalli 44j^Ha ujUIajlII <jli tAluakall <ja J^VI cj^aSi 
Aj£jjI£jx AiUa J\ Lttjj i^S^Lkia]^ AjJj*Ja ASUa Loj (J^aj AjjIj^SJ! 
fJ AjI hOljJ uJVLaJI JS ^ ^AlUa J1 Lol j 4^tilja^ 

s 

(jx (Jl£jil Jl 3iUall (JS-ii (Jjjaj .AiUa ^Uksij <ja Lojj 

<jV AjjIjj$^I AaUall jli cLujSj diVlaJI AjI t^iUall 

Ai^^a A^9 JJ-^Vl ill^au 4*iaij (JW** V] V ■ >11 <JaIjJI ^uaS 

ASUaL ^iC 4 AjSjjISoaII ASUJi — Ajjl^aJl ASUaJI 

V] AjjjjLak (jA ^n ^*a«v AjjLj^II AiUall . (Jiill Jla^A Aj| IAjjIjj$£11 

• iilb *^UId ju^Vll . djl jUailt 

(JjjjujSIa l^jiSU ^IjAaII CAakj^a A$ua. 4^ji.Vl A$ i>ll ^^Ic. 

. dlLai ^jj^j cjI^lSj Jjl ^jj^jLa ^jlaJ 11895 Jjja l^jLijStj 



9.6 JSL-A 

C> f - lVn«J .5j*S 4J*L»J JS>4 0^ j* JJ*a* 

^jrfiSLrtA JaID Jal 
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cJIa-o c^IjAaII . ^JajUaVt ^C. JL-<ajl (Jjl 1901 J (3^J 

<^ajI Jc- (jjSua dUA J£ (jl (jlS .^Ai Ji til£ 4^liilJt 

^jAauj A-iaSll Al^J <jl£ ^£a 1I t(jj]£j|jii (JJ > i j jLa 4 JL^JI 

Vjl ^ill Ajj ?Ajajjuj IaLaj .^aLkJI ^ij^k Jl jA Iaa . liij 

! AjlSjjj -J La L_flLauSV • • • A*J 

I—JLjj-al 4 «aHoP 

^jc- liLa jjl oAA djAAJj .(A11 a l/bag^ l$jl A.^aho 

^a 4 jjiuU^jl jjill ^a ?AAjLoJaua I l ajjjlt di^L^ J ^ .j>jj]l <illA 

J Jjiujj u^ jLj^l JJ' tJ f4* Jj^ U^ CWJ* (JjS 

3 jaLlo JjJaij (software) djla^-ojJI jJsj o* ^ tSj Lu all aLL^I ^LuiaJVi 

JL1 oL^o (Jj iSISj^al * (jjalJC» (Jjj A^ujj) AjUJa Jj^a ^JA§ L-lJUa 

* f 

V <jjJC-Lu-all ^a I Ark ^jC-Aa ^alc UJAJ JjAaa: .Vjl 

.Aj^J AjAj.}^a (jjtoJ (JLt mi^VL) 

jjc. (illj ^^a J&VI Ajaja^>xJI caIa CjliLijSVt J c^Viu^ 
.djLual^Jl J ^UVl L> ^ jll AAj (jjA ^CaI! IAA liA ^oj «3 JVudil 
J n J» B .Iaa. o^jLiba A_i^J jj£j Ailiaj (J£ ^LflJJ 

ijSJl AjC t^A £-c JL^)$£ j) djLajj (jjSjaiJ (jjjSLj-oVl 

IjU-^jJ jaSVl -laia jjjac-lju^all <jjjJ .SAdLa AjliLauSI J] jaj (Jjj.V*l' 
iljjjjl J LaS tl^-Ul l£ lIjLujjuu JI fj) a] ioAjAaJI CjUL^j£LU 

iLajA ^3 dljjJ^Alt J>Uaj oAijLaiVI Loi tAjjlA^I JLaC»! 

. jjjLu)! Cjl>La^ ^jjSl^jj (jjLkiuSj ^jl :^jliLiuSI jL^lIujIj 

cI-iliLau£VI ^jjj ^jLli^V 1 ^o aLJI ^Laul 

.AjAa. JS c - Juau (jj-uj (J-iAalj 4^A^J ^j^jjuJI ^jjaalt j 

12.55 
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7 


objjJ-ij oiyJi saf J aijudt 


^ajL^av lIjUj^aJI <j-ojU-a^ J ^jjJaSjlSI JlSjJ Lo^jC- 

...ojLoilt cJjlVl 4<aJljII !^Aj U“ urt ^ L>^y AjjLajSJI CjLSjaII 

l, juS ^jfUj I^UII -}j£UlU jfc o^joiUa ^ulc> (J)jjuJI jU 4£cJj 

pLijiVl (j^ajU^a.% ^j 4lfriu<ajL^flA> jJC* 4CjUjjaJt diUii JUlijVI 0^*2 
Ia^LsuI Aic-UlaA L_12kJ 4jl L-fiJJU LgJUC- cI^juIaIjJ Lkl^j ^j]I wilj 46JJj£]l 
^UJ ^Jj AjjJ^JI (JjjULo ^yc 4^ 10 AjJ^>>o J-cIju 

microscopique 4ajjfLudj£jui 4_^al^. Jjj^j UI <jS-aj iyS 

.Vmacroscopique ^jSLjjjSLJI ^ULJt Jj 

^uajU^raA AjULUa jl JuLull ^JJC- 4 c£ll j (Jjl 9 JaJ ^ya 

4_kS) 4 AjJ^^ jLJ-6 .. Sjjic 4CjUj3^ 4c1jUjJ^ Uj^U 4/ 

V ^kjJaVlj L_UwjtjaJl . 1 g ^aJI ^UjVl J] Jjj^jU jUIa 

^ cJ^ IaUjJs 3 ] j <^ 1 U Jj <J. LS^ 0 * UJ^ 

• Ajjuj 


La) *■ LJJ 


<jAjLa ^ja ojJtJua ^1 aII ^ jIjjw» Aoj j£-uj jj£Ll« 

.SJ^sw-oll J a .11 4 jj £1 ^uULa ^\c- ^-$3 Ajjj£juaj^La 
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(^LoiaII c_jLu^JIj LaV^V I <_jLuo^ ^l-ikHujlj Lc Ijj 

(jjAi ^A 4-uLuaa^lj AjJLo’i^VI <jjlLaII oAA . sU^V^I ^.«ojuij ^j]l 4lo 
.c-lj^ji]! Lo (JS jj-o ojAiLoj l^)l£djl jj£VI tlLi 


CjVIa^V) cjLuA 

L>* J] CJ)}\A\-±)j\ c-jLua^ (jjlpu 4 4_Jj*]l 

«.UJ jjj£ ^ ‘(»jjj* W^' Aj A*-) J ->^' J* J ^4*^-» cA jA-" 

t—Loij^o 4J^p]| ^)Aj Aj*J <jl Ijlti £ja ,jwax 

MjJ U 1 J 4^rJauua tiLi <jjA Ijfcj 4 4 _j^>*JI AjC. j 4Ai$JI Ajaj Aia 

S$ljS <jj .Lillc. j£jj V ^iilj <jl 4<jAi$JI 4ijA-all ^o 

* * 

dil^uul! ^c,j llaj jjilAj ^1) Mahabhararta WjL$JaLo 

(jl jj ^<aV> <all <jjfL (jl (j^AJ Lo £* jjJajJ (jhUJ 6oli 

jV (Jj t-L^I <*-ijl32 4Aj^pJl j 4td]Lo-o]lj 4 £LuuHj JaflS Win V j^Vl 


4 6 j^atJLo 4fiJ^j>0 JJC- Cjr ^a ^JtilLij 4<j]Ur^l 1$ jjA J ^^A A o^vloll dAA (J*0%X 

^ ji j) Lil jA*] j aILAio 4A-Sj 3 t. * Lo Ijfcj c Llajl j 4*L u A Ao 

A]jjj 4Ijj IjjCO 4 4_fiouj) <j£u ..LjIjuluII (jc ^jlj L-iaJ ^ ^pll 4^ c jjjljj : ill 


. JISjujLj Jj A*alj JLj^VI J JuLolI 4 iJL&Jl jJLiJI 1AA 4^jl J^J Jjj$J 


JACrj dAalo]! ujVL^JI AAC* <jjj AiL>l*Jl 4 L 0 LjAsw aJLoS^. 1 ^jl 

us £jAoAjj 46A^j^o JJC. <L-a^o]lj I^jISj 44j£-oa]| AjVLaJI 

* 

aJLo^I ^A Lo3 44-Ij^JI J Ajij 4jtlaS AiS A3 Ijj 4 Ia^Aj .<jj' 

lAVL^JI jacj 4A^Ij pAaloJI CjVL^JI jac La ^jl 

jl (JjjL-sa^JI aJ\ .^^Ja j\ j j&j (jbj) jA Ijbi^o A 

Lj-laJl <jlj djj^o d La Jj— ii)l AjtJaa ^jjSj VI Ja^>jau 4 0.5= -^— ^^A ^-ia 
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Lc-iic. <Gjuj jll aA\ a\*\\ ^A La .(JLoa^VI jLuUx ^A 

CjV^J) jj| ^A O^ilall dj^LaJl IjA ? J^ill jA j C_ijSI 

^jS/t 4-1 jLs^a 1I .0.166 = ~ ^A A-ill *uVjli . CjVL^ dua ^A 4 Vsa^II 

.^>A j^\ (. .m^a ^\ Jl^JjujIj Ajjlill (jx> 4j*v\V <JSI JjIaII <Jx 4*l-»3 ^1 ^VujAj 


. ^jC* 4^a1£L1 ^Aj i4^1 aWVI ^3 4-aIa V 4-al£ 

(JjlVLaJI <J£J) ^VLaja-VI cJS 4-1 uaxo (jj^ U Jy ^ ^ 4jU 4^ ilnlL 

jifc-tfJl (jjij jo*jj J^c. IjI ^a AjII ^j^vVla jll 4 jjLoia 4-LU1I 

«^1 jll j 4 ^l£ a *HJ 1 jA j) 

-icljall £jJa^j 4 ^jjja.Ij 4-Ujj^)j jLplj 4 <JI£juiIj ^a JS f lS 
InAiWi La lili .f-1 ^yi o^Sa diC’l^ LiA l>-° .diV1 xu%.yI ujLoi^k 
4^4 .C-La> 4-iAjoij La jAj^ L)^ c '^1 L>° W 3 JMJ^ ^I^VI c>° 

fi* 

4jkjJ ^A La J 4Uj|-ia.Vl ^aJU 4JL^>la]l ^-i_>3U V U£ lijj 

C-jLui^ ^Lc-JlLjjIj 44x.Lo^JI 4<C. J L-L^caj Hit tlAjJKJ 

4ji3jP ^j^oj La <jli 43JU 4AaSaJI 4i^tx 4jjauk^l ?<JjVLo1^.V I 

.4-joiij djV 1 I (J^lj3 ^I-V^JjujLi 4-C.La^. ^jC- 44 jSjJj-cj 

Jajj-uJI JjJbal 1$ \isk jaAx^\j ^jLaj^aI) ^3*^ jl 

*4jI ojSi CjjJj lluioi lliji 1 j£aj .dUij IjSI <JLa]l diljL^jGuuHU <La£)LJI 
^j^oj ^ j„a% ^11 31 c> L>* 4jj^o 4x. ^ 

dJA 4jall jJj 4^ J^A^dftll L>° ^3?^ 4 Jc- V 4^jjp iAaL) 4jjujt ^)J 

L>^ . L)t^»ult ^ ^a>^a ^ l^jlc ^jll 0jljill JalLaij ^j 44 \\xW 

.^Luo^yt SjSa l±Lai Ijjjo! j^>fj C.j,\?kl La 

^1 L>° 4x>1^a%J ^ l^kiijll ^ajLu^aJl Aidau ^Jj c-L^^yt ^jljuoj 

: jjjI*u> 4j^Lu 4ili tilli ^jjSVilj .Sjixx jAt^ial 4jt jJala. 
-4- ^ajL^ .j ^^-Luaijll ^ajxll ^1 :Valeur moyenne <m*1\ _1 


167 



Ajjujj ^1 jll Auaill o^a Jja* iDispersion jjauil1 — cj 

. ^Jajuj jll 4-ajill jj (J£ AjlajI j\SLaj t^jjjL-cafyl (jfr 

^a (jja jajull Ja .JauijaAlI J j*. rDissymetrie j M vil l — jr 
(dlL (JS ?-Lu*>jiAll /jC- tdjt$ >H (j* Ajoiftj «l*jllj tAjoiftJ 

histogramme ^1 jc. ju . nj I b lJj*j J^Li ^iai JjIcj ^Wuhj 
jIjSc-VIj t tlAj-Jalj jJl ^3 .(1.7 jijl) 



. jlliajl jJuaA AJV^j ^j&t 1 4^*14 j£ jt-uajj jC- ju*jA) £ jjj LAu 
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i* ijAaJI 4 0 ^yiu^a i o ^ q . ^ djl-i djl»xl ^Ijuj-iA 

<illj JaJ jaj J^juj ^ljc.jloa^JI IAa .Distrubution 

Igjbo S.1^.1 J JS /ya J t\+A£ .la J jJl Jj^lioll L 

4a^lcA Lj Jjl LoS 4^I^Cyuujl ^ajujJ • Axual1 IgJ jAI 
Jc. JAjU .Jabali J4*illl t^A ijoi jll 

Lc jjc Aji 4 J i >> jjQi Juuxj Ijjli CjLcI^C* jThjjjg W adA AJajuj' y ^£1 Jl ^jjjSu 

A-iil JiC Jmall Jc- V flAjikLfi A-JLo^yi Ac^LoaJl /ya AiiC. ^jjjjAj 

4(i paJj IajJj LajI J j Jia. 4 «jjbllj AyjjLuj) Ua AojI JjiII j) 

Ac-UaJl ^ajl. ^ A ^ya^LaAj ^jjjSju J 4AJlLcx A m II ajlA ^jli 
Ji]| AoSjJ j-<JI A^.jJ AjujI ^)j Jo JjV «iliA JaJ /ya .AjILoJ^I 
Jl^Li AjSjJ ^All Ua^JI JualA J 4£Cjlol]| Jo 1 gjlc 

. dlti jl ALjall oJi$j djLhc- 

* f 

/ya IsL^Uajl Aji jj .pl JM j*jJI A^^aJjub&ll AfijJall o£a 

^ y^y Jajj Ajji dll j jl J Jl IAa <jC ilaVI Aj-J jll CjLu*JI aJIA 

jjJSlj j)^)J ^All £A^oll J&rm ^ <jc a J C-fl^y-<aj 

tf c 

Jaa. tilljA /jl£ 4ajaJ AjjxJI C-ljl£ IaIS .ajjc. <illj jl Ay-alaJI a^A 

^JaJl Jilj 4(I/N) A£UI y hn^j jljjj «iSlall A* J J* (jjj 

£AaIill ^jlS lAjj [ A^L-aaII a^yj Ujajl jA AiV 4Ual£ IjLw^a (^yul 

.CjUjsJI el-ul jLu&Vt 6 -^-l y.i>j <il3A (jli c_flLk-al Jl 


J 41 jj Ijyiu ,,^yaauja 1000 jy AuC- Jj «IiLjjj jjyuall ^>hw ^ J 

d i^u ,%3 ~ 1/Vl 000 Luj£ y» a^ml' y ^Ull (iLaJI) ^hll ^ 

B (3^2 (^°^^) ^ IAI 44jjojji31 AoiIjJI CjLliajl ^ja AijIj 6jj^ J 

^ JAC. Uji jiljJlj J*J Lua iLjJj %3 /yjJa jA tillja 4(%49) 
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(Jlox ^\j *ljjjfi]l dj-llj I^£a 

V dn-k jl Ajjill Cjlc.Lft>!l iillj AdUaa^l 

dJjLL Lojjj tJjS S^joC* jl 4 L_k3l 4<lc JaA3 liA 

^ UI 4^£jj lg ic» j[Uj 4aju1I <jli AjjUII <vlj^ji]| L.jU>ia> ^ IdiljLiLJI 

4^j-cuLuaiJI ^Jjoj IgJiC ^ixj Aa.mll <jji 4-uLUV^l ^Lijai]! djljUia. 
A^juiUiSH dlLUtll *ljaj ^Lu lj| C-LTkj .dlUIjC.jiaUA SJC, jl jd jJjuUA 
.dlUl JP*Jjj> a Jg,,11 ^l^aduAj 4^|jUtoJ JpS^I U-uSjpll CjUUc.J 4UJjjJall 4^aaJI^ 

4^lijl A. 1U. ^3 <lc Ijuitj jiSI jA 0jUll ?^ttlj6jhLauA 4>/n ^A U 

4-lajujj[La]| 4i^jXAJ Jafi3 V 4^ojujj 4jS/ 4(JjJaSl JSjolj ^51^31 L UoJ AjSJj 
4-iuij tilS^Sj 4.1ajuJj[U]| I.4A jj43j Al UaaJI ABjjlaj (jS^J 

(*Jtjx*jj .^jcuLJI ^j-U gj£ 3 iaJj *Uaa.yi .AjC* (jjfllall 

.lia,V IgJiC* AjajjoU <Uj-gI 

ijaJI — CjVU^VI y W14 

(j-ajUaa. £-^jp 4^jM kS-*^y\ djU jx>%>olt ^ 

^jj9jU]I AjtLj 4 dsVUia.VI ^ia uj £jLuj (JSjuli 4C U^>*^ djU jd%*H 

4^y 4 ^jj 4J^)3 UAJal 4^J-lil^All ^uLj^ - (J-dUV ^ J)jj 

^jji3l ^-L^ill 4 ju 3 (jSui ^ ia \A\ I^A j^l .(dLujjJj ol».jJaj qM 

^jjSL U^a f-^-dll O-aau ^Jau^oj -Uuj ^11 4_b o’i'U jhltu ^Aj .^iuC. £jUj]! 

AjJj^ahk Iftll l^gJ ^JaxJ U .(2.7 (J^> _>3ajl^ ^Uls jl duda)! 

JSI 4tiLoi 41 g j£]j 4c.l W*u J dilj 4<dUaa,j jA 4aljAJudll 

♦Theorieme Central limite j jS> a!I ^1 ^J 3 ^ 0 


UijaiVj o>jaJ Jl*i iaL 4La courbe en cloche ^jaJI ^ \< i ^L Ujj«jj 

. 1 jhl m (jjSj La^jfr 
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2.7 

tP! •chJ®' — £jj2 tjLuufl ^ .)a> <jL«U Jbjlaj ^Uljfrj^u u A 

•OkR* - O£ JJ 5 

Cjlcjji d]'oA (jl£ Ijjj «La JlSjib La Llilc.jjj Ij&jJal Ijj tl^ luiaj ^j]| 

.tliVLao^l laga jA Aalc. (Jjj-saaJI ^jj ^ jjiill <jli tAjfilS 

* •* * 

4c&]jUsa !>l!Lo iLo Jjla (jjtflJ IaViC Aj£Jj jjLa. (Ja*J 4jt 

^ic J H -JLJ 4dj|j^ oJIC A-Aa*JI jljSuj2 
^Inui^ll A^jill d3A ^jC. LlA^h^jV 1 j 4 (JjJasVl jjpSjll ^)JjuU 

. JJ-ifloJI AjLoC, L-jSjjI liaiJl Jjjjgj Ak*\ 

<> jSsl f Ijiifl 

Jl dubal t$j) c! n^kj ilJuzk 4 £jjxa 4x^^.U l 

jj5 (Jjljll J^ic- 4L AjuaVl £-a 4 ^lilj ^jjl J 4(JxLi Q^jl§ 

^ V\ \/C\W L*^A\y ^'1 /jlS LftfrX 4 Lo^oC J . C.I jiill 

iAjai&J J^Sflj *4 sLi* ^ JJjLuoIl 4 JU^LllL 4dul£ j]j 4-ulfij (JSLill 

({JaaJI d^Juill lIjI^JI <j^a jjjSj jjSI 44fljj% 4-uJajl lIiIjA 3a^jj 

ObP» ^a jJiSl 4 4 jjIj ^3 jlJ 4_Xo (jja> ^jailj 

4iUaJ d3jj*o diljj^k La jl£ ^jJ 4£cJj ...(jlji JjuoC ^3 IgjjJtiafiJ 
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£ jji J* CjUj^JI JJL&J jSSI 

^jydjuJJX -1^,1 Jj ^lj ^ JJjli C„Jul) CjUj^^ AuaaiIIj 

il £0 ^j <jLojiljj ^.jj^ o& (^■ <ft >^ .AjjII 

^JjJJ C_fl^>*j 4^lalli-o JJC ^ Jjj ^Ic, 41^ 4La^JjjJaJ 

o 

CjUjJ^^Jt Cjlt^ui (j^jlS 4^La 4 C, J 4^11 (^ill 4<jLo^iljJ - (JjjjujSLo 

^jjTnl^aar 11 <jJa^)C Ljj$I1jI (jj£j t-i^A *(3.7 jJajl) jte 

. djlc. jjjll ujjjJaj ^ ^ '*l. ^Vt «Ljjjiil (jj~i j i »i\ niVl 



3.7 jSrfi 


<i ^iaa- yjft ‘(jUjSlj* “ <j>-'j* £i>*J O-J& £i> Oi* C^i* 

•U*- 4 “ Ji>“^'-‘ £j>4 ‘-*J*i <^VL«j*! 
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j Ajjifl f Luj&M LjVb^V) ujLu^ 


a jLaj tfl^oJUu^a A£^i. J dil Jll <jl J&l 33 Jal J^ajJ (jl£ 

C * p 

dlLdjL^aJ J (Jiki Jl btj JjSj d&J ■ UoV I J£ J A^aladia JJC 

*UUI ^aaJfcu 3§ bb^J J 4<jLajL-aJJ (jij^Lluil Jaaij La£ Ig jJa«J 

Ajtgj J1 Jj Ajji b^JI LaSj .Ajlk-a j) aJjLuj "jl^-a" -iljjj jIajIj 

4c1j 1 Jill <._i jj^oj (_J^2k AjjujLujV 1 (jj-iljsJt t—iLau^l ^j 33 jjjoC ^bll 

^ill la» jJall jA U j £-o IJa^biJ i qa ^aVu jJt Aju JaJl 

J dLaj 33 AjI tlij ^jtnla]l ^j-a .Jj ...^^IjaJIj <jl^)3aJI Jt A-wijIaj 

* 

<jC> jl£aSfl (j* l£)Uajl jj-^jL-aaJl a3A <J£ Ja jj AjjLa-A 3jJii]l a3A 

dijl£ A tt^ Jllj ttLiSj3l tdlj J j^>ij CijlS tliljjj^Jl j CjIJII 

*■ * * .* 

. La£ Jjifij j|j£lj ic« jJ ^3) AjLjJaJ j 4-lal ^)3 j-aj3 Jfiil (J$AXJ 


eLltjjjaJI Cjljbla CjI jbLa Aj jlLa iljlc- JjJj t^Lall lLijI£ |jj 

' i 

jAuij tAjJajiflAlt L^j^auLk^aA li^Uajl b] L JuSfi tcLil Jll jl 


(—LuaJ (j* l£Haj) J-aJ l.kft 4 J ?^yjb-ajSJt CjUa^/La 


^ajL-staJI jjj ^ajujJ Aj jiaj ^-Jaj tCjbjJ^U AjuluLoj^I CjLml] idjLall 

j ciJLuJ 3la (jjJjb-ajSJl \ g.jlc> (J*a*j JjJI 4 Ajj jSLui j^SLall 

(j-a 4^)jj-o]( ^j£-aJ t—ijS ^gjjlvajS ^ 5 ^ 


(j-a AjV (jl£ Jl^a C_i£jj Jj AjjI bajS ^Ju^a 

jjJaC- c Alj.'U (j* Ajjjj^)j Jbjb .^jjaII Jj ^^2kjl 


. JoC ^ablt (jjlt Aj J J 4-ibll ^3 J§ jl£ tAiil j A_Lalc aJl>Luj 

JjAaJI ^ Jll I^A ^^yjL.gal trfajAVI iAjj^jjj ^3 

tLliijilt Ax-Lo2k A-uitj^ (Ja.1 ^j-a i lL>V Lal^V I ujLui^. ^g^jabalt dibjJabJI 


.Ajj! JJ lujI£ bji jJuj AjjLaJI jV JjV^ *IauiV| Jj aLuj'V^ <. a> j ALUJI e^A j-a 
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Aa.AaJ ^A Islj^oj dUjj ^L£lj AflJjla <JjJa9l jjli 4J0xll 3 jjj£ 

CajlS |j| <j£Jj .^iajuj 3ji 4jjAau ^JDLj AjjI >✓>■%,] AL^)Ia j 

^^Ja* ^lalulujj .Ajjtgj 0jtu Jj JjJ ^ AlaC. <jli Aulj JJjVI jlSLaVl 
AjjI I ^Ljjill t^la£ tj^Luajuj <-* na> ^ic. £juAj]| <j Jll 4jtg_j Jlja. 
U-ulS AjjL- aa^l pLjjill d JA jjS/ 4 L Ja cJLiaJt SJlUjuj A^oIa ujLitaj ^)JC. 
LaS 4<JjVI Jv^J . (jIajSM J 1^8*1 ml ^jjafubtt £-0 o j^ 1 ..^ ^ALxudJ 

.UIjj v Lul ^j»wft t i Ja. CjLj jjl j CjIjB 3j5La ^pajlc- ill 4tulj 

;4jcnJbIl ^j£uu c . d)V LuaV I L-jI jma (J1 ajlLuj! 4^jtj]l JjJa&Jj 

* * * 

t dV LuaVI ujLaaJ ^jJaaJ j! (LqLqj oda-a iLoLoJ Aadal j Igdjl jS jJl 
^jC- LaS "bolla <jC- 1 ia a \\ ^jiijjll )aa" 4AijL^a-oi5 £dalaJI 

SS 

. V JJj£ JLdJ 4 Jjjjj JjJ 4AjjduU 

(jjjuUJjJ dj^jjJ 4^jj£jljaLLG jdj /jjjMfni J iLkJajI 4 JUkJ Aj^Ij tilljA 

^jC. A Aj^Jaall dJj^c 4 Jjjjjj^Lo t£ljuil£ (J*iav> * AjjI 1 pLjjall d^A 

^oiaLoil .lal 4^J^LalS ^juj^SuVI idlSalll JjjaJl .^juu]ajx^t^)^£JI jtajV) 
dtjjj^ Ac-^ui ^ jjj l-jL aaj ipjoll SjLij Jaxj d^ou ^aII jA .cLjjall 

ddu* J JJj jSa lJljujVI 4 jl-laj <_£jJ 4 jja-o ^^daLj Aj| . jlili 

I^aCt JSI 4^jLaiAj jLll .1918 ^k a£^x^1I 

4£-ftV ^.JaUj 4 JjVl <jLdj Ajj *Aj L-AaJLJj Al^J 4jj^JUJ^Lo (j-o 

JJjhLa 4AjjujLud^Jl ^jlc- Ljajl AjSJj 4 Ljlx djljjSjjlj JLiaJI tiiLaJ 4^ 

C—ua. 4^jJ^)J jIjjujI 4 QjUij 4d)l^}A Jil Jj Ullc. 

^JjojLlo 4^^jjoluJ siUj cJSj 4 jaljxliA JjLlSJI ^gjLJVI ^jIjj^JI 

<f s? 

J$i iil]j ^--QJ .AjC.Luak.VI Ajli/lc. _ (J^wjII JjIj l^a. t jjjS — 

(JjSu^ jAj 4 Lj^a. jA dJljll . CjLuuuj^aH (^aII 
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Cf- ( ^ c '” J J ^ 

4j| _ JjjLlo iJaiaJiA iJU AjlxL^ ^ ilU .^^jJSjI j5 { jxa LaJu 

tjjijS JU AjlaIa. SJjLujI j l L^iSl i <^j j^j 

AiJ JJ (j^ud ^ill 4 — !tdli (J g a>j 

V] LjSoL ^aJ yLojiil^Jj (Jrtj9> (ji SjLuaaJ l$j] . iiL^ljJJjxjpJl 


oAll /jj^x-<aljL-cJl JjjjUlI ^0 4 (jV 4 t^oJJ 

Ajj^) Liajlj 4 S^jj£ 4 u^aljj 4 ^>IjuoI ^iajpij I^A . (jLojjljJ ujVIIa 

. 4ja_waj S.Vtt* <o iAA±& lLijIS Lojdl^J cIjV lio ^jV S^jlaLo Ailiuj 


Cil jUU ^jaJt AjjlaUj 

jl diljj^aJI {ja £jx£Xa 3-iC LcJUC- 

AjLuua J^A?) J* 4 ^ ujjlaA^aJ ^5 SjjA-aa^ ^?clAjJ^a. 

l - j lg ajj ^jjaj^giJ IgiU 4^SJuill cjlijl ^3 4 ^ <£-15 JaaI Ljj^)Sj 

* 

IclJaul ^Ja*J JSJt j 4 jifij cJjJLSk ^j ' 0 ^jJaj^oJ 4 lgjlAlaul jj*j j 

^S^\ (ja 4d^£ .<a 1 j 1 Lo ^jjC. clAjl^lijJaLj 

^jL-aaJ c ^clLwa] 4<jj^a. <j£l 4_£jl^5VI i -i«r> jll (jC- 

.l$jliljail j ^gJajuij Ajj^a. 

<jt£ j] ^Lo .^gJajujj L-fljjkuaLJj cJ jjuj 41 i] 4 i (JaJ (j-o 

Jaaj Jajuj joaII jLjaaII j& Lo 3 4 ^5 tliljj^aJ! ^ IjjaI 

^fluyoj Ajj^a. 4 jl (Jj3 4 Lljl^jolC- Aj^J^U tAA AjjJ^J i^LlulA 

* 

J Ljajl lj] jLuaaII" 4 4 jjSjl*Jt jj^Tn 4 jLula11 

?4jj> jsi *^iai ^5 4^ui^k-vi ^ ^ :jm ji>ji CJ kj 

t * t 

jjju 4^1 4 ^Jajui^II 4AjjaJ] Representation 4ulnxuil 4 _^j^j Liajt ^lo>j 
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<j-a j \I I^J A-budillj 4j j% jail CjUj^aJI 

luh (JS jjoSiIj 4^!Ijjj£ (jl jSdjj ujUjjaJt 

44 * v WII 5JUJI <iu4j 4^1 4 CjVL oaa^ 1 c-jLu^ ^C-Jajuij 

.^cJj ...i$jb jA*i] Ajjuiiiij 


f Lui^V) ^ ^ jkui 

j>mj j^mllj ^4 jjISa 1I L jx Ija ^gic. jLojcVLj 4 i jLoj4ljj ^15 

* 

Ac*a c a>nj (j-a liiUaj! tl^uuajj 1 g IVsl'i ^a]| 4 djl ^\_i_Sl 

* f ^ * 

IjlAj 4^^$J V I^A 4 <JjIjj 3^ UbaJ J djljill bLpJ lillij ^akisjij dsbjJ^. 

* * 

<jl£ ^^al! ^jaUaII dIaj! -VWj^i Ajli 4t*lb jiSi (Jj ^joJ Aalj Jl^-j 

J <jj^ 4 ^ujlall AjI^j ALc <j jjjL JjjaII j ^j.nl uxj£Il tgi^)*j 

AjuLi ^aAlia .ajl^)aJl 4ajl^)aJl 4Ja*jJall IAIajuaj La LaLaJ 

. (j£JoJ a«lla-a /jSj ^1 ^lukULV I 


jUD JaLua O 

I^juu jLaJ ^\\ UjLa "U^ill (J-a^-a A ll^^aJk jA 4 jlc !-*> ^ l La 

^3 jai_Ua]li . ^Aj^laj (j' U^^ u'u^^') u'u^ 1 LS^ 0 ^ ^ LU^' 

4 1. \\aW ILa ^Ac* IjLcJC-Ij 4 ^Jajudll aA^J j ^Jc a ji]| jA 4iiLj\^j<alt 
4^Ja*jiAlt * jaJ ^^Ic. AajojJ Llua> 4Pumaise JJxIuia 1I JabuJa-a ^ I jlkl 
<Slak .^IjU JaiuJall (jjSL Aalc.j *UJ* ^ ^-Ljuj ^^Ac. V] ^^LaJ V ajali 

Jj 3 ^j-a Aida^l £jjS]l (J*a>*a jA Aaj_UaJI (jlfl 4 UjUj jaAl Ac» joa^a 

* 

Lajj £3j 4^a^i (j£ .^^laJI ^t-Sajuj 4^a jjJlsa 


.^t]j jl ^jljA^JI ^ jjal mall JaiUall A^jIUI AillL 

^i jlait 
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lilLll A La oIajI ?r (jl (J jlaj jl Jaxuj 

0^1 jA ^Ull ^<aVij id^p Lia Ajj^ILoJI Aj^IaaII d^A ^3 .aJj^ uj 
4j 3 jliJt ^jt 4(jut av^^ jj&I IjjuJ UjI j & (3^U 

.CjUjjaJI CjtjULa cJjLLa 


3 J jaJ 4 ajJ O 

/• 

(jLuojyt 4 (_Jj3 O -0 OJ^J 4 Hhll 

AC-llua (jLalj^M ^)JulC £jLuJl JjSlt Jl&3 4 JjUIJ (JJJ jjjAlIl 

^A Lq (^_i^>JLJ (jSL (jSJJ .6jt^aJI A^. jJ 46jl^>Jt ^JjjJj lL o 

flA lol% 4 CjLoJiLc (JJ^J c^Ji^g^k I jSa J ?Aflpjk o jl^gJl 

bjja 4 c. :Lul3l JjjjjSII JjC- .Sjl^aJlj A^.jJ 

* 

ljx>nh I jUaKil (jfllj lj y^> ya ^jiuj-ujjJl (jJo*.J ^ jJl Jijj V 4 C,jIj,ui]| 

.Ajjua ^lu* ^jijjjoull l^iA ^jV 4 (j 4 *LjC.! 

SjjjSJI (JjixH jli 4 CjLuiilLft]l 

o * 

Jjjlj l^i ajlja* Aa».jJ j ojl^k <jjj jjj/ull ^ Ijj 4 jL-adiJu . diCA^ 

jjplll I JlA (JuLo 

^jl>jA ^jjjUs ^A AajJ» jjJa jJ ^jLojal^J (JjSj 

s? 

Aa.jJ ^jkj i\^. Aj^jIa CLiljjJi ^jj£j AjJIc- Sjl^>^. 4 jljJ ^i3 .«diljill 

(jc. laula i*nV\lty IjLgaA lLljI .AjjIa clsljj]) j A jJniVrn SjIja. 

* 

4 ll^Luj (jjSj Lojjc 4 ^! jS-uij^)SkLa!l Ja£d l>^j 

jj£t CjIj^JI dul£ LalS .AjjlsJt tillo 4<Jtijj^o jl^2k 

la* x>>ti jl£ 4 I jjju-ca ^jlS Lol£ . 1 lna> x.>> cIlojjLo tljl^jA 

Ai^p ^3 lj^.1 ijj .1 ^jl ^ic. ^jjj^LaaII 

^3 Aji jl I 4 t jlj^aJI ^o Ullc- ^JlSax-ajjaj Ajji 4 A*j^o 
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' C * 

<jj£j W JjjjS jl 4_ajlA j cl)ljA]l .Aj^la^l (^Lujj 2 t^VL-a 

* f * * * c * 

^j-oliiJ <j£J Jjjj£ jl l*ijjx {jj$L±ui djIjAJI J jJJU^a jl IjjjS 

* 

. IjjJai t>i'1 jl£ Iajuc* J»j LaISj jA tliJlj ^dljtx 

:*L^yi jt jUjcvIj j&i <1 jg MU ^uisG ^ykl^la]l t(_£^j La£ 

fjjh 4X. jj»j ^ill _j tLa^jjj j^oil Jajljollj taJjaJI (JaxjJall 

.Jja <> obajL-a i^'Ji (pv= n RT) «ia jjjLJ iU£fl liljUUi» 

(j* n .IX. (-M (j^o ti—iSjjj V tV ^> %JLj *P cjjjjalt (Ja^iIa 

jUil dulj Ajc JUj R lIljIjII .T a.^ jj> V] *Lc djljj^a. 

jA .SAiix LC' jJjo» Jal s ajjU,’ til] j q c. . J-al£JI 

|j| . 3 Aa.I j IAa C- A^ojjuoLo 

'*Al> Jl S^ljj jji tAjjl uiu ^LuiVt J* 

JaajJsJI Aj^j IjjlA B A^^A lA*Aj IAI .JaajJall 

Ajul^JI aSIa. tiBA AjjILg ^jajj jas Al*a ^jj L* 1 Aa 

. (jalLill c> 

(j£Llj 4 (JaC jA lAj 4 ^jIa-aA jLulIjI A.rtj^ ^A 
Ajj^II ^.ajujj . yjjkjuuil A j LiK djIjASI t/iLc, L&1£ .diljASI t AjIIjJ^I 
\ n ^ASI ^jja ^^juU AjjI I 

J£j ^a J\ djI^JI c_Lylajl o^fLa .AiUali (jc- cij.w.11 AjjujIAaj Aic 

Lolic. J-aadi ^1 (ja JjaoJi ^JaLuu 

LoAic .DjLoLk ^JU^a t^jjSjuij^SLo J^c 

1-^g.^ q l^jta 4 ^ 1111 ^^ ^^ jii cIjUjJ^ /JJ^J 

* * *(. 

4JacLja]l ^jljA^. LjA IjlskjA Lxaj] a]jj 3 t jj*ooix (J^uaU A 
ij£ . Aj^aUa 3 jl tuA iilljA Jjusa^J (^1 11 jJaaJ 1 ^ AjI^jASI 
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. Cj' jl m A Aa jj _ Sjlja. J lAA Jl)La AjI Jji 1 U UJ ^c-ax*u i ja 

s* 

d j!^>a ^ UaJ .(JaI£ ^jLuul -IajU y .(Jxl£ lil *<p v 

.Jac. ji 


jiuaS 

* C 

iS^ljua-Lo ^)Lua]| ^^_Lo ^IaLg t jj 3 a jA ^UaaI! (jl j-lu 

3jj3 ^1 jAjj U ^^Ic. ^UaI -Sj .^AaJI *15JI £X 

^qV1 ^UaIj . (^1 u^bjll ^)L^a3t -k^_ax ^1 jikl A^^l ^UaOjujI 
w^jIjaJI (^UaUI AjAaj ^jjJjLjjaJt ^ILojujI ^ Ia 3 J J* cP) 

D^)t^)A AajA (JjjISj LoAjC .SjI^aJI lL)\ A^p (JjjLjLo £A^oII 

.SjI^)a1I Aa^A (JjIjjuoII AAaj 4 j. t *VlA 4^1 4 JjjIjLq ^.lAJjuaj 4 L 0 

L sjj 1 ^ 4- 1 A-lU J 4 SjI^)a1I AajA AaAA A^jj (JjU ^jll 

(Jjjl^aII ^jaliSL’ (Jj^ia lLiSj ALg t^Jj^l^A Aa^jA ^jASoj <^1] ^t:auU 

Aa^jA Ujumj AlAjJ AA-adll (j\ tSjI^Ail Aa^A 4jjjLLa ^Ic. 

.S jI^aI! 


^jj-gaJI jLoJCrlj dAjAaj ^jL*JI 4j3 jfcftll 


4JjjUaaJI ^juiSJ ^aJ *L3l 5 JIa Ai* Aa^jAj ALa ^3 ^UaoII 

4 3 ^>aVL£ Ijjjuj 3^4^ ^ cjAII •^ jyj ® ^3o Jj u^-* 3 ^ 

Fahrenheit Cyl^j jgi (_pljLa I jAAa 3 j 4 ]La* L 5 ixA ! >) 

Lc-$_I aa 33°'^^ fcri j 3^1 3 jA^^ ^a 33^:3^^)j 

aa! Ajijl ^ta UI 131 — CNN aUa^o ^jlc. Aj jaII l!sL* 3j31 SaaL3g 3 ^ 


3 Jaalli ^JUILjj jik^all IjJajI 3>p^ ^ J <— 

^AjlaJI .^Jj ^jau L_iLiu£^l l^A ^3 
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ALc (JjUS U (J& (JU jjjf£jjxSM (J*£J u' u^j 

JjVl jA jfilU Jjjlll jl£ .Sjl ja. <^ja! <jlUa j^iIjLo Aj, W*\l Jj jla Ca3j 

,aJ£o1a 13 <jA^aJ ^311 

jlc. ^\\ <JaJ £ja SjljaJl <UjJj Ja* jj j <SUtlt UaijJ lil 

4.1a jJ jLg jjjl3 i—Lu^a. nn Uli 4diUjaJl jx JAax AiCj OAa^c 

LgAjC* SjljaJI <U jJ ^A U I^JUI JI>JI £* jJa jU I Ia j ^jlc. 

# ^ * 

^LajJ Lo jJ AaJ t4 ofc«v ^ cJjlt £-« Ajjaall AjU ?LqjAx-q JaiJail jjfLi 

4<ajj]l o A4> ^i . ^ j jaU jjuj) 4jjU <Uj4 273 WUj SjIjaJI 

V lg-j) .4j£ja IvLj Uji iUaU jj£j dll ji]l (jV iLojAix JaJuJal! jj£L 
dj^Lu Igjljjjj^J] AqQ^ Uji (jlUo ^ j^A { jk l^jj 4 1 JJ^A 
. jIjaII cJSJj a\ ui^Vl (JSJ 4_u >m'Ij 4jI3 jA (jU*Ul jiUl j| .^A^jaJlj 

jA U .SjIjaJl <Uj^] (J^lUa jjjLLo AiAaJ j£xj jiUl I3a j* U/LUl 
£ja oAW«oll j 4jtSjLall 4d^A 4 q 1U&\I SjIjaJI <UjJ jt jA ^UaC. j ^JjU 

C>° £ c ! g lq L-JjjSI 4 jJjjoUl jjil 4 jI Aj ALo 4jjjjljj ; ji]l (Jj£ 

4 jjjJJ jl ^-UjaJA j$Jl Al ^^Ic. 4 jjil ^jU C5^ Uu*j 4»^jA]l qa L-ft]i 

j? 

<IU 4uuJjJ ^lUhj Uji jjJUI j-o £ ja ^Ic- jVI jS^aJj 

jAj . jj^Ul JUaAJ AjjAaJl ^Lajjill ^jg JAaJ Lo liAj 44 jJL$JI ^UaVi 

£ 

1AA j£]j 4^_ajjlj _ jA j£ -}ji£ ^JUU (Jjjj 3 jjla ^_Lo AjLuu jx jl£ U 

jaJ A k si? jA <i£ 

^AaJ AjjjjojV\ 

Ia Jji Aijlaj jjlauj AjSjjUiaII JvaU! jli 4 o djSi ^aJ Lc£ 

Uli U° U^ LoAjc . UJI AjjSUsJI I^jIU ^Jj 
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jUl JU Vj CjjIjJI CijuoJ 4i^a) 

"diUj^aJt JijaalV .^Jc lAjb&]l tAA ^LO«J IaJ QA . £tlj . . . (JjLolI 

* f 

UaII AJUil "IjatjiW jj^ajij LJIjju» tejllajA. l£ (j' ^rtULujIJ 

c**AnjaJI Ujt^ljLa "J *1 fljaUa ^jC ^jiuau Ajj^a. Ia] .Aj&UalJ 

LuaII AiUall IjUA ^jl jLojjljJ A-lk'J .Ajuiftj ^jA%Til tilliS (JajU 

* _ * * * 

A-CJ3 aJ <u^l !iLoL*-6 Ajla <jl ajVj u>3bj ^-il Lal£ u*iJ 

— 1822) ^jJJjlS ^jU/t Ji* ^Lalc. viltiA .AjjjJIjV 1 lgj*>*n 

JjS diljUJI ^il ^jLLaia. jLjodVI u^*-j lAjAkJ a§ ljjl£ ^^ 1888 

I Aj^ l^j j£j (j£ij i(Aj^Lkji]l SjiaUI L-fijSj) ^jLajal^j 

.AalajlII 'g*» jaIj 

<JjdljA-G ^Jc ^ t jSjyJ ^-lc- Aj| U^t9 

(^ji^2a ^^jJaja) A_LoUadjl ^AO (jj>uflu A^UJjJ^M ^j]i (Uji jaII j UjtjJ^aJl 
SaLj jlj^ I SaIjj JJI ^^A A-ujjpjVl .CjIjaII jl CjUj^aJt 

(Jjaj aJj^jl* a L> (JS . aIja^Ij ^a jjSII u) : JjUB 

^gic. jAjj Lo Jc. ^.iLaj tAf* Iaa) aIaJa .^Ualil^Ul Jj L^io 

. ilA AilaSll ^a Jl£jil ^^Jc. LaS ^jujLluJI ^SIaH Jc. I^-ljjyjVI U^a 

'^jLftjiljJ JdI Ij&Aj .(«!^)kJ l^ol» ^-.iiLuj Iaa AUa' ^A ^Uaill 

."Antinaturel Aju^UI aUd" jA u-ujjpllj ^Uailt .L^ic ^UaijaB AjuJalt v-j^j 

iilLJt t^-Lo .(jLojpl^J AUa AJS ^aJUJt i 1*» Ia^A j 

^jUjojSJI u^lj (jjS^jui uLajiljj cJ^ 4 uji ^2j 1 (Mac) 

U^ ^j^) Graz jljS ^ ®jOj 4 u^J^J^ c3^- :u-a ^ ^ aIjjIoj jl 

•* « 

4(JjjjOlSLo 4^L3tj 4(Jj^JUlSL<i Ljajtj ^(AjC-oliL ci -4 *^ 

^ ^jC L-iaJJJ v A-ijjjJjVi aA^J aSjju V ^aII 4 jj^uaII 


181 



ttillj (JjUjuj J 4^,1 Vinil ?L jL" AjjjlJll AjJaj /^JdJuJJpG i<d£*j 

(jaSLa 4 Aji £a . (jIajuIjJ bjjl «IjJjoj (^^jLjia 1 jJajt CjLLotfk 

* 

idiLjau-aJl fil^jl (JSjolJ IajJI <—V 4<jji ^j3j 4tiljjL 

(jl IJjSj <jl£j J <3^ (j^JJ 4 ( j-olLLa]|j 4 JjV^ I Ijfcj 

^ i? 

jjjjj (—fljjuj La^j Ajj2kj]| J . g i.^1 jA J 4Ijaj Ij^jAIa^. A,l*.%j J I^A 

.aLLJI 

£a ja^JI ^jJaJ LoJjc UU ^ju Uji . liA AjJjjjjVl ^j$-Sa (JjJal: 
(jjULuJI Ia ^p&J U jjJa ^jjSLa lajl^ II . JJJjij l Ag j]i ^Lall 

4^£^J A^^. (Jjji *UI j 4A^^ ^ja ^)aUI 4AaIj-Ua A \a>J Ua l-lu .^joLUua 

JaljS^AJ^ Jl lj^J*J IjAj . jA J (jJ laj\% 4^jjJaj3 InjU Jc (JjuaaJa 

J V J*JjJ CP 4jjJ J L>^J .AjwiLmiVI Jjj 

^jju! ^jSij 4 jSj>j La£ 4 Uj Aj^aUa aJU Jjaj aL&^ JS . V U Jj 

jJaj <jl Jc <jAjj 4AK^a 1S JaJI ^In»j ^jll /j^m> . J£l 

AiUaJI Jl IgJjA jA IaAjU . LJlc. j'jLLo ja^j AlAa> 

AJU j *J Ig Ijia ja.Vlj 4 UJI 

4 I 3 LA J jjjujj ^jJajill j LUl AiUJI ULaJ 4 j&LA £-JajJI 4 AjiJJ| J 
J ^A jjma. aJ^Aj Ia .6JjlUU 1 ^A (^jVl Ia^jC-j 4 ^Umo^Ulju ULUj 
qa JjV J 4l1jIjj jUl dali^j^aJ ^a-> J-aU aJ^Luuj (_>uU (/IjaUjJ jAjjll 
<jU CJLujVI £a .^^jJajJl ^jgjLo ^ajpJ L* I jAj 4 jLuC'VI l^AUaJ ji^l 
(jLojjl^J AjS djl2j 4cUaJJ Vj Uj^)jl Jl] l)L^C.I 

^jIa jal^J J*^ 0 Ajj 4blll^-aJl (JS ^JA 1 A>lg A 4|j ; l^ 1 J 

6^3 S (jl ^-J^ajl jSj 41906 ^Ic* j^A (JJjI 7 P ^jawjnjui 1-iA 
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aIasJI 4«!Ajj j jjV1 ^ ji^.1 (jLmJ^I» tAjl^cV jA 

t * * * * - > 

. ^AiljjA oli J <Ja*J blijc C ajL^j 4 l*la. Vj CJuSj ^1 

a^L-o^V) f U4jSfl 

^A AjjLutfaa.^1 c-Ljjji.il oj^UaII 4" itftj&lijit jli 4£j]a3Lj 

44JajaXdt ^ajlj^a^.ll JS £^uj J! l-^L^afl jVI <j* ^aLu 4 c L) a jSJ I 

/j-<ajL-<aa. j 4 lLAjlj jaJt ^ajL^aA. ^ic l jL<ucl AjjLlaj^]! CjUS^aII j£>j 

. Ifl Ku>j 4 l^J Aj j^Lo.11 cJ jiit 

j*a Ifrlfij Aijla-A CLlcj ^Sjt 

CjI ^iaUall j^AJ L-ijS . jlaLulI ^A oJj^oJl jjxltj Ajjjll ^tjAA J] 

diijc ? CjI jill C_jjj jj ^i djt^jaljj jLojdVLj jJaJL) A£j-1a1I 

* S? 

jlS U j 4dil^)^LJI ^jfuuA ^Jc Ljj.xoj L^^i aJj1aa31 o La 

CjIjjLII lIiLiij cjiLjSiu)! oj^Jal IaS* 4 Alau-a lLjJ^Ij ^jIa (JjSlII Aj 
AjjPjuiaSI ALa^II 1^ > jL tliljjlil! CjtjJaLu ^Iaa .'(JaSI A*jil IjLojcI 
ojLaII jc 1 ^j.ua.1 CjV jIa aII jli JjlLJL jaaIIj 

jjc.j AjjjaJI jjj AiV 4 jjii ^j AjIojII ^ dijli ^jULa) jl J_lI£ Ijlc.) 

. Jjt jUJI j jjtjjaili ^.jlau LjjljCj 4^jJajilt -loJ jJJ ^laUlI 

jjjuoij jA tc-ijAj^Jl A-Lo lIs^UIujI t jjjoiilll 

a£jLLo jfLaj cJuS .c-LlojSJI ^ jj ^^a Sja^Vl 4 >La .AjuUajSJI CjjLc.lijJI 
A-laJjaiJ CjUjja. A£jLaa j^AJ L-ij£ ?CjIjj j^L ^ic J^juaaJl Jjlji 

UI ?Ajjj£jall cIjajSJI ^jjjLu») ^A ^Iill 4ojixA Ciljjja. L5 ic Jjjuaail 

* 

^aji ^^ajLuJ (JSiljj 4 jJaA.lt CjljjjaJli .tj-Laij AjuL^aa^Vl cL'jjilt 

c-t j^Vt 4bUa.t jjuoSjj l^jli ^jLuddll t La .Ljaxj t 

jsf . ^ 

Ijj (j£-4J .aJj^ Cjlljja. Ij^A S^]jx tojyia. c" i s ij<.^l i*jj jjSJj ‘ ^■ .aall! 

183 



I^A (J£ (jx lS>Uajlj 4^UajjVI S-Ac-j 4(JlJ juiujl 4 ^jL-olJI CjVLo^I L_jLuia. 

4o*jo3 ^ U .Rendement AjjjjjJI ;^U*j£U ^LJ J*Ux jjjSj 

jl jjll (JjSj diljjjaJI 

t jA LoS jtc- c-UaC^V 4 (j\y juj£ jVI £-* (Jolij 

« * f •* 

(jli 4Ajjlj*aftll Ac.1 u^dl (J^j Aj) (jl (ji*j ?Aj1a»JI J 

<. t ll j CC.Ljuu£U ^ojuoJjuj ^i]l jA AjV 4^jujLuiI J 1 jiA ejLu^ 

c-LlcjSJI (jl AjjLLJI ojA (JjJaL 4^£jL Ajji 4 A_lgj^c. jlSI A innj . Ig^Li jl 

.^cll •..Ajlc-jjj^ cAIjLuj^^ AjI^^Ij ^gjl ^Ic- 


f Lj^aJI SjVjj ^jtxfl £ljui) 

* * 

^_U-aJ ^ Cc-Iji^juj v j! (jj£j Igjl iiljli 4 A jpjoU Lo^JC* 

l$jli (jokjaull SjLjj Cj*jIj lij Ijji.lj .A^JUlijj C>ljA2k ^ SJjjaua el^>A=k 

(jjoSutJ 4 Aj^aj <]£ I jA jLucIj 4Aj^au]| d^A .elSjj dLi (jjJ ^Jj-aLu 

jjOJ jJ^Jall JajIjSlI Aji .(jUaaj^o ^jjJall jl.l^Jj Sjl^aJl Aa.jJ (jl ^SIjIIj 
j)C> IjjjJ lShi ( ^pa^)3Lx ^3 oUjil ^illj 4^L<4 ^a 1I Ajaa>V (^jJl 4£jjLjallj jUII 

4jjL^a]| ^l*jiVI 4A^ uuill A^jL^aSl Ajj^J ^3 4 LLc 3 lil .^jj-iall 

4(^1 4A^.JuJI J jJa ^jL A_u£ jj 4 jJJOJ^O ^l.^ajhulj c1£l uull 41 \\W lilj 

(jl (jx (JggWi Ujli A_a. j^all Jl jial j^o A-au^ji J£ ^^jll AiUall 

4^£^^| Aj^^c Jl^ialj Jala^a AjSJj 4 ^jLui]I (j^ill jjSljllj ^A ^J^aII (j^ill 
AiLj l-^Aj .^jjLjall (JjL-aS ^Jajl^ Ia joLajj 4L-ftau^jaSfI 4V 
aJV^j 4AiUall jjj (jli 4Djl^a. A_a. jJi (J^l j>x Aji (JISj 4Aua1c ^i£l 
Ljajij 4A£.lfljjl l^jj^ (jx 4^ASUaI3 4^1 jCjjjuU^Jl (jx ^ A_a. ^dll 

A-iajoU Lq IjA (JSjoijj aS^j S^aUoII d JlA ^ jj^-cj <. . A K > u 

.(!U1S Jljlj jA !)L-tfal AjV) ^ajL*Jl ^lxjij 4 4(jjJjljjjill 
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4ajjjJa 4_i£juLa]| d^A dljl£ L>ijl laA 

dulS I jj . iiljl ^)3 jl jba Jlo jUI jXalc ^5 (jaal jSj 

4^aj)g 4x> ^jaC j£J j c4jaa3J (jaaljS j)X 4i j^x>a 4 Kiu^H 

4 ^ jq. ^V jjl ^ya\ la 4a^L^V I £ l$a3^)Ia Ji5 4 K JlmW dul£ . lal£ 

55 # 

j^)3 IJ^Aj .UjjJa j^OLij ja$a t^dilaj^^ J^) dul£ 4jauumll 

tillj jl£ .4K^ixiIl tujUiill ^LaJVI ^lajaiJI tud£L <_^£Lo 

J^ulS) eliljjll Sj£a 4 (jflj .^jalaall L-43tjuga la.laj 4J 4 -LuuILj 
c-lajaill 4 jLulu Lo JS /j-o jjl^j a^)SL jl£ ,^<Jjlc jL^aall 

[£-}lax ^ajli ^-ilc L-jLuOb cl^^la ^oila I^SAj . diljjllj 4ajl 

LajjJ (j£Jj j jjJja-J JjJalia]! L-iLuiaJI 

* C * * 

t/iljWuJI Liajl ^JjjJU (jlSj lajjalaj ^jl£ (^jaSLo j£3 

li! j£i la . JjS laajjaa di^uJajI dajl£ ^pllj 1$ jlc. jjl e v>j jjl£ 

3 ^>^i ^VuJ 4 L_LjjIj fc4ac.la. tdlj (Ja .1 Cy*j t4aV^l*-o 4^Jlat^j 

4Jiaj^j| s. ibauSj ij tS laAj tAjjla 4 UaaLjIl 

i* J^IU A 4 >u: cIijIS 4uUjtA j)£3j • ^jUa^^LJ! JS jlaaoVlj i^la ^^aJI 
l-LocJI jp 4ijjc- j^Ujo: c. .^^alajaS ^^ajt^o i4aaa AajJalaj 

c4ju1AAa 4jc-L^ laA ?£axa*Jl 4ju<a3j j ^jLojaljj 4i*Jj ^jlS Lo ^JL^a] 

JlalajJ^ jl J^) d Jabali j^alaaJI ^jla (Ja3 .4ijLa. j^ia uijjai 
j>vui3uu Ij^Aj .SJja-a-o Lka (JSjolj l^aBLla jjj^j ^aJadjoiJ 

(jalia ^J tquanta laal jS l^lo JS /ium 4_jjSUa dilaa.j Jj 4iUa]i 

SS 

(jal^laL i4aljljtA jajoiaa 4 j L-ia^ojuj AajJa^ill d^A .taji /7 ...3 ^2 11 

.4_LUjaal1 i >il iq\ 1 ^ 4 jj\ jj <q1I l" <itia**iH t4a^laaJl djlaLuiaJl 


. 1905 ^»lc. (jjlajijl 1^*>>ijui La£ 


A"li>i>n L>^J (j^ 4jUjia (jl £31^1! 
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Ji3 33 JLj . ^3aj SjSll <Jju*aIU JjjljS (J-aaU !>U15) ^j-talaJl 

33 dijl£ Sjjl^g CjUjJ>^j 4K ijaII AjjILo J 4<3c La6j Vj djljill 3 Ja 

Sjjiju«a Ja2 Jj AaluLUI <SUa!l <jc. Sjflall $3A ^j) JJ& . J-l2 ATlo.^^d 

c ' 

l$j) Ju J 33 J I3£aj . LoLoj a£jjjLux jjc. <1 j3jj lL31£_ 

LuAaLq Ljaj) AjIjSa* J t^l£/U I3 j IajluIjSJI 6jjalt Jj Jjjbll ^Tifu*i 


^JaC-l 333 ^jl jl (_£^)3 j ^jl <jj3 &3A ^IjLjaIaj 

^C-jIUj tLu»,<vj ^!>Lq 1 jJajI 443c ^C-^)1U (Jiaj 4 jU e^jtal] ^UJajVI 


AjajljSJI 4 jJ;u 3I UI tS^jill CiiLa^jui J 4^ u^ajjujj ^LaaJI (jtoOj lIIU 

4 6j^jkJ4lUI JUjll Uaju^a I jl ciLi <jj3j 4-jVl) 

48 * f 

^3ll JJj * (aJI 3*11 Iji* IjuI ^Wl — AjIjSU» J Igdc* jjc Jll j 

f 

jjjjgjl ill ^3 ^al jaII (Ja^.1 ^ja 13^1 j ^ij^Ul 3% a W ^jJuj c_i jjuj 

. jiiiji CijJ jA pantheen 


^Lj^SjjjaS j&lj (jjlilii 

Uiajl 4 j5L]j 4 i jpj ; ul 3jJaII jA ^jjUJljl <jla 4jLj3yi 3 j* a^iII Jc 

4j] 4^jjALxaJl 4 L. fliLUI 4^3jlaJI 4jj .^^oLtll djlju>lu}l 

^3aj .l$jll 3jxl uj jll 4A-Uuull 4 Ju^llIU 4 LjaJ ^A JJj .(_£jjlaju)l 

jA )3A !^-iJuuj *d3A AjJjouII Jl <Al£ill (ja jJjSj 4jLU*ji 


.«!^32kU 


Rondlet Cul^jjj ^ soufflot U Lu 41 Auipja. (jjujSII) 

4 jaciA 4 jjjjjj 4jiilja^ pLaJaatil JU^J (j33l Ul£^c ajj^ll Oaaj-al 4 JU 



cljjjiJt JjJaaJI ^jjljjujjS? J^au <jl ^51 jH 

* L * t 

JJ^UI iLjaJl IJjA^j (JSjudJj 4 ^jjI j£kll c*LjI£ja]I j Aju*it\l to^-aLuaH 

• lift AJiC- u,hTu<i (_£ ill ^l-ill ^ jjJaj-o jA IJA lIAc-UjVI j 

^ L-ilUall t ^jjISjuaj! . A C_ij^>IaJI jA j (JjIa jA La 

^ ^a cT..il j vSMI Sai*Sa3I i a j.^\ ajVI 

^jai^. 1 jg]l ujjI£jo (Jaxj jl£ JajuojHo u-JUa *(ETA ^LaJI 

^jl ^ 1905 ^Ic- •oj) ^ (diUljJI) 

4jjjl^JI a£^pJ3 asm tAjiuull a UlAaJ .«.Ijjjill ^k UjUlI 

jjiSn (jc- Aiiiiit j n*iV^n L^.j ^ iri >u 

iLul£ cIiVIaaII o^a AjI^j cdlj jl£j) 

* 

(jjjjLjjji]! jJjjjjS tlAjjij Alc. Aj\ iln-k 3 lAa. S.UW 4 1 Aa* AalsC 

^lc< V JUAA ^JIjlI jIaJjuiaII ^a-ulVI jA yiiijl <jl t^ila jldfyi 

V dj^/LLJl ojlA AAajJolIaII djl_2kl^jSVl dboljLa iAjOjudl cJuujS 

i \&a JJ VjJ^J <■ JjS LaS 4^-jLdSfl ^pljjjill • Ajjji (JtflJ 

4<_u£-c ^k ^lljA <jl£ .^Ijl3 J^y^yc ^jjljjijl ^o-v^ll q\ ^jx ^hll 

*■*»** 

. Ic-^^jaJI (jjaau La£^Iaj V ^ 

jA j^l)U d^ojusu <jli tiilj 4 4jna'iBj ^jjtuijl ^*nul 

IjLq .(1922 ^tc- ^ 1921 ^Ic- ^ l)^ <l*-a ^aII 

AjI^J ^k <jl t^-uau c_il£ cJ^ij AjSLx o jAlla ?^jLjj^£ jpjilt jpVl <,^4 
Ajudiil 4^1 j JjjlJ! £iaui i yfiC' ^jujIj] 1 (jjill 

jSiSfl Vj ^jkdj V 4*n%j dul£ ^bjjilt jI^uj! (j| JjSj <jL 

AjI^j !•& ul L&J V 
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Vj Cfii ^ . LoLj^ji J* 4 A_ial^>^ ^tJjlill 

.Ajoj) j£]| ^l^iill djjj .ilj^l jjjujioll I3fc 

LjjojbVl ^^ic. l-ijIajJI c-Lili 4 ^jLjj^£j 3jill jiS/l ^1 I^IIaj 
L oJic Aj| ia^^l 4^^1231 3^^' l^Aj^aluj 3 ^) ^A_Ja^)^all) AjJaJ^ aII 
(j)^ J> L 3 J^ AjuujLj gLjajj iilj^l 3 -0 JaJ^all 3 j^} 

c_j j^jLS AujIj^jSJI djWI ^i jl_£ ^^Jlc. 3jA-cxaJI ^jJggjaijj tLilj^£ 3pJij 
(jl^ £ JJ-*a]l ‘^J2^3l tflli ^ ( jjilj3 ; iill La LaA {jfcj ^1 jSJj .^^4^11 

dul£ AlUall di& j tAiUall Ji2 dul£ dala.jxll d 3fc j-a 3 * ^ j£La 

3 SJ j . lilli 3 ^ jl 4 <jjL^$£ AiUa Jjj Jj^Tj dij33l 3) 

La Ijj j .Ajl^o jp£l 4—Ai^-saJ dj^Jal 6^)AUal] AjJja-^SliJI A_uj|^)«lll 
Jpl 3 I 3li tl-l> jl J C5^“ 4 (^J^ * ^3^ ^ ^3^ LLubl 

dul£ d&^l 3 ] A_LjjJoJI ^Ij-aVI AiLla 3 I £■* 4^jL^£ 

3]-i 4^1 jx ^jjJ jj^JI 3^-aJ C 1 L 33 I IaIaj lij tJjlialL .li^. aJjIa 

. ^jL^£jj jill jpVl d jj^^ 3 jSj 


V) t —iijJJ V JjVI 3I CLluj iillj tlucu ^jll iAjCk^lall lIjIjujI j^ll 

3ilj .^j^J A^a 3^ ‘3^*31 A.yjilaj 4 A^Ji. 3^ ^JJ^all 3 I 3 

*A_Lul ji* AlaLi Aj^)iaj AjI 3 pJI liili ^yi .^j^La JJC' 3 L liA J£ 

o^Uall ^iJLiiu ^jp^lj tAjjiUall LuljSlI nil£ylj (JLa&l ^Jj 3^-uijl ilc* 


3 ^ 3a5Lu3l »Aa jaj Ajj 3> ^li3 31 ^ j*.>a3l .^LLaS 


^3^2 3IS 3^11 3*- 1 J&J 4^ jwi" dn^j -&*J 

* * 

^^jll UJ4 cIj11j3?‘ 3 * l^j 3 j^i ^ AjLJ ^1 4Aj2kJ-all 


A^l ^Jl j 1 4,1^1 jj^ cIjI 313 ^VI 3 ]^ 4fi ujIjj3>3I 3jSj LaJilCr . 
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ljVIa. 4(J^.|jdll 3^)AUa ^ 5JLaJl ^A o^A .4 _ij^)-g AjjIj!1aVI 

.3ajLuJI ^^A 4-iy^aJl ^)Aljial! ^jji 4(_£^)^l 
4aUalt aJA (J^]j ,U jljjAl jjljjl £jtj <^A ejjJall djljjija 4aUa £jl 

W — hl) 4 j3l jjJLj S^Jla-c ^j^)J JaSa ^jC Jjl*j 4<ili>Li I^jjSI Lo£ 4 (w) 

dljl£ lil cIl’Ij ^^ojuoJ dulj h 4 jjijill jA D lln% 4*1 jl}L> 4£l^ c/^j) 

jli 44 jjAj IjjjJ&lj JaJj3 4aUall (j^o ^-icl 4h “ D 6^A AiUall 4 ^ojj 

# * * * 

d Ia lLuI£ IjI Lot ♦ j^Jai^ LjIjj$£ IjjI ^jli JLilljj 4^J£1 j 

^Ic. c_kijjj Jajljj 5iUa (j\ Loj .^Lj*£ jSI ^la 4^^! aSILII 

4 .J^aaJj jj^ aJI 4,,njtll yla 4 djLo]I 4* 

. \ jJnjl 

(Lol& J 4jjui DJAt jl£) ^jjljuijl C-jLoJt ja5l (JSjuj 

j. ^ ^ 

LjjLill l^>aJ Lo^ic- 3jj!lll d<AA CjI^j .^Lijjill ^a AJjIa 3jjJ!iI ^-i»lo 
44 j^I^. 4juj^Ax { 1 jJnjt ^jLulj] jj 

^Jtc«^)jja 4 j^I ^jirk x A-iial^oj alj^)jj 4 $> Ij^jSlIIj LlS^-o ^jL£ 4 j£Jj 

3ac- jja 4_*.j^>]al c—nfL ^jt 4^4jjJjjLill ^ cjjaltj £§1^11) 

(JlS JaJ (j-o 4-aaau^a ^jjJall (jc (jJjuijl 1^0 L-a 4a!)t*-ll J 4 (JjIaAjuq 

(JaJjdll lJoaI cJjLuljSI .^jjjj£Jyt (J^t (j-° (JSjulJj 4<J1jIjj^)^JI 

3j£, a aSj^juj 4^)j^)^j ^jj-uuai j ^jjuSj^oVl ci^ l>° ^bjjsiyu 3aJj^ll 

* 

^a (jA*uaJ Vj (Jjico ^iC- cillj jl£ ! CjljtilLjA Ijj 

.^ja^a J^a <^l]j £-cj 4dj!iiil dlt 
a^tjjujj 4 jjjI j!SJl j^Luj 4li3j]( I1 a IjIjS&I 

(JS <ji 3jjiS UU^.t ^^jgjuaj 44^1 jSl! cLjjja]! (jc- jiS tilliA 

yl (jiajAJ >4 jjI CjljLaiaJ 4^jjj Vj 4—boul 3 j^LlaII dLa 
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AjIc AdjSu Ljajl tajAJL* ol j-ol AjjI ^LjjjaII 


^1 jSJl ^LjKj^ll y^ljil AjLjJaLki! cIjIjj^JI J-g^g JiC' (/AiL 

llll y t AajjJj£jj - lA'^l \\ ]^j| j£jl Sj^iaj ^nll S^jAaJI 

# £ 

Lg 1 jJajI .rcJj ... Aj j^j CLjIjjJ^ tdAjjjiAjjjjJa Aju^ 


jJdsu ^!jli — jjJ tilfcj tilljjj _ djLpL-a^lj 

<* o 

1.1^. AjLaj dlUAj .j^c> ^Ljjjs (JSJ JjLuij l-i&L-caa jjVI 

AJjLaa tAj>$ uli . I^a (jx IDlkjl c. AjjujLjujI tljULSaSIj 


Lojjj (jSJj . jiSJt <iLjl£^all ( ^j!I idt ^a ^jjjI jS3t t (jLiJp ]jA <illi3 

^AjjJSd]! el^jjfill ^jti tg? jj| jSII liljjlyll JjJaftJ I^A (JS 

.^U Lo^Slj Ljajl 


oAM tkj^ 

^jiaau l-jLjj^j £lajuu ^aaISaII <iLjl£jAll lil ^ Aji <Jj§ ^ ljj£3 

^Su AjU i AlijSjloj iljUlaa x ^g UDUajl i Au j£juj j j£Lq]I (j*ajL-aaJI 

Ajjl^kiJI CjIjJuII cjLutw (jSaaII jjC ^j-c *>Ulg 3 .^)Aljlal! <jja*J ^LgI 
^jl^)*jajbud]| ^>ix-aSl Ajji C_ia^)*j Lg£ .A-LujLmuI t$j| £A tsjLall 

C * 

iSlai i loK ^pJjj AjLg A^j.jll j 4 ^]j Jj $Lg 3I i (4^UI ^Lucall^ 

A^j.} JJ 1 fc*aj3n\ lar x\ ^jiaaU Lg-Hc AjuiAj c^juJIj . J Ajj (^jLuj 
d^A A^jj C LauSt J3j . AjjauiaUxja]| Aj jB SLa3 Aji 4 Ajjjug 

# o I 

djbl^j Jj I jA jua ^ Lg^jc- j ^juilall (jjill ^ c^JJ^ 

-lic. LgS dLa3 f j^j ^ 

.AajJa^jl jl 

djJiLua /j^-GJ V Aj^I> 2 diljjij (_Jlgj ^j]| ^ajL-^aJl d^A ^Ljaj^j 
^jij Lojl ( ^jj^joijj^.\a\) LJa^j^ad3l £y g WvUaul i I C_jLux^ 
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(jtLol 10 10 iaII (J j4juaa1I £ja (.lu 

. jtul 9 10 A-uj-o £y* <^1 c*j\ jLTull 5JajujjlJt AII i-imaj 

diljjj^JI d^A SJC»Luiaj .CjLjj jjiJl Ju-lzk ^aU.^uh 1^£aj 

I^SAj 4 jtLol 8 10 (jabiU ^ic A.jg^jjoxJI ^ajU^aSkll C-jLuia» ^aJJ Ajli ^jSVl 

Ijj^Ij 4^ 10 4^ 10 4^ 10 AjuiAJ £^jjo] 1 ci*^ . ..clLIljJ 

^jdjlj3 J jjjL-adJ ^jl 4^jiaJlj 4 AjIaC» (JS ^3 .^1 jll jIaJI Ajuj-o 

I^A <jl u^ Aj^^II j (jjfLall <j£lj .A$fc\.a C A* a^\W q±* 

(Jjiaj Ax* ja^a JUaII AjC jjpu ^ill 4C-jl uTkll {ja 

jjjli (ji»*jll 'gj<i..n ^1 J «Groupe de renormalisation A^lkill 

,5JjU 4j]l*i jj j& <Lois d’echelles (j-ujllall 

4(JIa9 JSjjaJ AdJj^SjuJj^)£Lall t. ■ \\ iui^ J JafiS IJA ^oajudJ V 

(jla-ju <j& Ig Ja>j AjjjC jAljla] A^iIa* L_ijx*aj ^jjj) j3 ^LJojLj ^<mu Aj£]j 

* 

dili iTj_ uJpJl A_jSujl5uxJ ^j-ajL-<aaJ 4^jjS AJa&j :LK 

SjI _aS ^yx\ iLa% c flLtTiSl Jaj Alijj ^Jj .^lJI . ..A^jJajVl 4^Jj^iaB 

.A^jSLujjjSLIIj AdJ^S juj jjfi*} 4^.^xuijjlftSl ^jJjIaaS ^lc* dJA 

AjI 4Jj^Lj 4AjxUaj]l Ac> a AjkJ^Ia ^ x 

^ajL^a^. | jLuC-l lLjI^ j-a ^ajL^ai. L.jL na> L-1* j^all AjSIjIIj 

S5 

<JfL 4(J^t^o tilils ^Lallj o^J AjjJ^ 

U-LaJ J3j .S^oLjla]! aJ jLa*x tilui CjJ^ 4d^La]l ^iiljLal aIajuj ijlaJt 

^jaaAIa ^lc* 40JUJI l_uSjj j| c ludSl j 4...^Uill { ^JJ ...l^jLa.-a 

l^lulj3 Luajl l^J a!\ ^IIaJIj Ajj^aJlj 4d^ill ^ja (JS A*slj 

* 

d^A IS^UajI . A^UA^ail ^jjLfLall L jjova> A.flfc^^B ^jSlj S^)jUk!Lall Aj^al^Jl 
I jjjia ^5 4 (Jja. _ ^112 i^^Lo *UlxJ) (_p»d jU 4(3^)^^ 
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£Ia ojiaS (JiujJ (. :<AjgiA JJC. (JjS <ja tlulS jAljla o Apa* 

40 A 2 &A <L^ia djllij2k Lj - * L** ala* c v y~?\ \ l c £ ^ 1 ^ \ 4*_nLd 1 » jj 

a 

k /v% ^A La ^uojL-^L £_9jj ^j£aJ 4iilli <ja liDUajl *i ij£j 

AJa'DLA SjIa I^JAjuLJ <^11 J 4JjLa cIlaJj <jlxA3 dU aJ ^jjJI 3 jLa]| 

jjc-j Ajclk^JI 4 dAlnlnMl {ja jjj£JI ^Jl JjSj C!jLjjIjJi]I ^ja A LuiLa 41 jj 

^UaII _L_ij£ ^3 Ul^j 4 Aj^jHa1I o^a 4 Ljajl /j£Jj .ajc-Lu-^JI 

.VJSjuiI oiVj ^iaaijl o.}IaII ^Jadjj — 4 IajuJjlL<Jl 

I^J 4 0-lkLj lIijIS ^ l JUJ ^jc> SjIaII C^2 -Ij^J ^jSj 

<3^ V) ^LojaVI Jaj fJj S^)£sJI o^A ^a^>3 .djljill oj£ji 

LgJ AJjuAjoiI 4 ^A ^>1 a na^V 1 JS-IOJ ^jls 4^y3a]\ J 4 dl] j £AJ . dj|^)^LJI 

J 4HSSjJ L Q J^ .4_r^. d^A IaAIc l AUii)l J t La^JjaSjj IgJ^LlA 

A]1jujI ?t^A l^jj^j ^-Jl djLjj^aJI ^iajjj L_iy£ jl (JSjaII I^A 

U^jljjullJ ^UajSJI j c-bjjiili cTjIjlj (jSJj 44 A$ \A 4^jlill L5 Ii^ CLulS o jjLS 

, ^aJjaa jA 1 ^£a .Aalc-Uj IgJ AjJ-laJl 


&.gj 
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4JjJlil 



1 Ji** 


. JbuVI Ajfcfcj AjjjJ 4*lL1 Ijuu Ajt'jj*j LJau A wnitL 4 jjU dtljA!) .djjLi AaLA 

j!*£V\ tihjidjlil <ALh Aju 4 (jLuulj ^yll ...Ajj^L <iA^L l|J AoU^i) 

.(jijjfjl) SIO2 tcuoIUjluuj^ jla io^utt J& cM*i SJJc-j U > ^ui 



2 Ji-li 

(jjj-jj AjjajlI jttijbji 

ti—n 

■CfcUJ—^l±iu—J 

f j—- aJI J Wj JjVI 

<Ol>J cr-Jl 

4 ^ J 

(j-* 

-cWto 


3 Ji*i 

i-jjau rjil-itt uiVU 
f l <Ja1 .£-Jjj C;la3 
^/w»1b ^1 WiiJ 
pl. Vfc'iiH <,AjiJikl 

J& —k*. a__a LJbf j 4rfi 

i 1. A j^Jdw , i^J^LuLd 

f L JbitjMi ^jUalA 

L-^j) :4jk*ld 

uU^j 
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Modte de Rutherford 


Modle de J.J. Thomson 


Electron 


Noyau 


Modle de Bohr 


Orbite 


9 Jii 

swt ija f jjfr ••Cij*** g;JitoVl .JjiJi <&5fl jjtufl 
^ ,4iuuull ■& >...> ,>il I.ULa 4 ) i 'n ' J JjVl jrij-uii .LuIa^I 4Jj-vitu 
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(a) Absorptlon (b) fmisslon 

dfl liunlire de lumfere 



UMM 1 VtaMg I Morwg* 



10 Jlw 

jS f (j*a1 ftj jjftuj tUjjjSlj J ^-4Juua ji hhi-4 


4IUWS £*• <^1jjj djjtiLdl j Jjifl .(Jiutfi ^ ilkil 

utuul .(p*£*A^ B ^ A (>4 

.4S**li Vj tUua V 


<£ij oa p ifi% * Oijuj* t* ptfiij^ p/ir^ 4 J-^! (b 

l\jJua 4JjJa pU 1 jjjS AiUaA <jjZ*** (Jj& CM iZAjjm** 

.kalj^ukA^j* JljjeL lj^j ^4 jit jli ^>uaD < aJill 
p\jji^ u U*j 1 £* tpj^Hj4^S pup^jC' p^ ajLlll ^Jji £lmsjj iJcL/utl t ijM I^A ^c 
.yi }klt Jolaufl [^4 jk iJA pj^H : t L jUl * 
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M*** ^ hbi«* 

.(Jjjua) jjl^Ut AJU *LJ^^ (jJj • ( jiliSfl AJU :jU^Jl ^Jj 

.ui&LUa ojjU ,j^ I 4 I* JJ <jj£Ls <li^± t4jjl jn*l {Lut*!i\ ujlja n/\fl 
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AON 



12Jli 

AND J£ .AND —£<uJ CjlL^sM jj 

.?ARN 4-yj*JW AND 4-4jk-4 uLl (a 
.?£itiujj*fl j-1*^ L/iijh ARN d>“^ uLS (b 

. <j£jjAl f[±$\ j^JaJl (c 


199 






13 JiA 

.tillJ ji A^Sa ji\ Qa f 1JA 4jS JSduy j^jdi ^a |j,jJ JS a 11 <jUuAl 4JI qajj Ctlhj^ ult 4a«ajV AJajLi 










.3 ALall 3 a^ jll ^^A SjaII <jl AfiTtKJ JaljSj-OjA <jl£ 

A^.jj 4j|j A^j^jua dijlS (jli ^Jaiill o AA Lua Aji ^jJI 

• UjLoJjuoaJl Ljajl c^lljAj ." d^)A3I diljj^o" i j^u^i Al jx ^l^^l 

AijUJI cIjI^oIJlaII jj£I (_£A^J 4S^)a11 a ^Ia 4 a_a\%I a AjAj daLAu£l (jSji a5j 

c 25 

OjSB Aj^j SaoaaII ^1 4A-L-ali]l 3 jaili jJuj Igjji IoajjIj .^Ltll 

Sajjljo) 3 jja j£j ^la cillj .1930 ^Ic' jjuic. £juAj]| 
j ^1870 s-jj^. O -0 ujj^y jj^ojj*ll 1914 

^ill ^jjlSJI L-iAJLal! ^jAC- ^ jjL^al Ia^Aj . AojLoIVI AoiSollj 4 oa1*JI 3ja 1I 
UiA Lujja *ILcAj ^jjaSluij IjjI£ ^aII eVjAj .Positivisme A-ula^l jA 

# JS 

. Jjjia dia^3 Ifrjjfijuj L_j jjuj \ *unl ^ LaIc. 

^gjj Jfij dljlsua 4 1870 ^JJ^. (j& 3 Aj*J dijls ^^oll IjolSaj Lol 

^LjjSJI ^jj£ojuj 1914 a*j .jA^dlall ^LJVl ^bjjSil 

^ia 4 jLAi^L . ..tillA 4 A.lard ^jLJVI 4 m x^njx>i ^oll ^jolSj^l j 

c_flAl jm jjjjull j t Aiuolijl ^joiiujlj jjA ^gjc- aSjjj ALdjS CjluUC jl cjAd 

c_jL2kj 4 AdjJjjallidlj Cjlil^)iJI ^-okC. !^j ^ill 4 ^aLlS1 j**-** 11 J gjl ^1*13 

^ji4S .aLLS (jjjljS 1 _ s Ic. fjti ^ a‘i~ «. a jl 
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A-L. 


jabali 


.D jill Ajjj lAjjl^iB Igjajljj AkjXJ* L—LAJ 4 I^Ua jSLi J 


"AjuJl^JV' Sjifl <UL 

• hil/l 1 Q ^ dil jjill (JS :Saua S^>x g-L L* jSjili] 

Au^ui (JxauJ (Sjill <US£ AjjJIp Sl^ill oh (Jyol .Sljj j£jxll ^ *** 

.<U*,jx 3 jjLj$£ 

AJj&]| ujti aLuiaJI oh . uBJjjSSJVI "Ljj^aja" jjJj Sipili J ja> ♦> 

^A AulLuJI <ia^iSI oh .AjJLm AhLlj^Z AjOUui lg_ix JS (J-cau Sjjx-*-a]| 

-jaj ^jLj$£ 1I L-j,iaJlj sl^ill J j^. dAjjr ui! 

A» \\L cj|j £aau1I j)\jSlum\ ^)xjS .ujIj jja£JVI j 

. 4 \ l ii \ 1*4 ^1 ^ l^jli iA-ub^^ 

JjuV AjjuuIIj aJjU ^Lul eLjna ^ (JSluj diljjji^iyi ^jl 

4 cIjIj j I Aua cJSoju eLjaa]l ^1 4ojJ JjuI <jl .Sl^ill 

10 ~ j^LoluIuJI <jx (jjjlx AjLo ^jx Al) (A) 

d jjJI • o^ya 100000 10000 —J Sl^lll jLtjl lxl . ^jox 

djUj^p^VI a£^j 2U e^lxx ^l^>3 <jx 4 (Jj3 ^)x bj£i ba£ iA_jjSx 

.SI Jill 

CJjjix ^ Jh Q& ^)Jaa J <JLn^ 4 (JjIa (JSjuU Sji lij 

P 

AiluuJl V-AUlx (J^SLujj ^j^p^Jyi Aud ^Ja*\\jkn pLjaa]| ^)Ia3 c. ^jla 

. jhj^h 100 c>^jA 


S.Va»x L-iLiuiS/ <jjaallLaj Jj ks> JfLij jpc- AjjjjSaJI ^UuS/l 

. liA <■ -ix - ^aJj 4 ^ ,^-uill ^ygju 
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/jla 4 UU (jl Uj 4 AjaU* S jaII UIj^jS 

^^llt djljjjp£JVI 4AiIUa UaL j 4 A_l^.j*o St^ aU AajIaj$£]| AlUJI 

(J£J aJjUlo ^j-o jaa£ ^k UaIajja£JI — Sl^j 4A_iLi]l aU . IgJ^ jjJb 

(jjjiSLll l$J Sji ♦AJjLoLo CIuaaI CjI jill J£ (jfLl j 

* 

U. jJu c ilaaj Ujljilt u *3Ux .Ijjjp^l 92 l$J ^jaa! jjaII Sjj 4-Uj 
# * * 

Sjj !j) I^a .djbjjA^iyt a£^p^j 1 jjj£ jt Ula JjJU.* ♦Iaju1xj 

CljljjjJiSJiyij JjajuU) ^Uafill jV Sjj ^a ^)a£' ^jaaIjjaSI 

^ (W^ u* AAAk AJ^^JOU» 1$aV 'g C5^0 J (JjjA^l 

. .lUj ^jjjjSJIj Jji-kiuJt dllj ^j>a ^>a£' 4<Ua jjj V Aju^jjuj 

Aji jj Ujlj jJj£Jj J-1*J J-lU ^jUoa£ Jjur^ic tA-laLulAJ 4A_U J 

.SI^aII jjSk 

UU S^iil jV' AjjUall aU 4<JjfV' Uj^ajJt IU jU (jl ^jUa 

AalujUI t7tl Aji U7i QA Aa ^fLc J L-UjA dsli ^~j 4> lg SI^aII J (J j£j 

(i^U ujjaaII u' £* .^UjjjjaSj CjUjjjjS 

/jA^otilj *Aa^.jx AajIa^^S A Y% * ti u' U^ ls^ AajLa^^SJI 

jli 4AJUI cdt Aa^.^a]| c'aIa^UI ^t 4 SjU aajIjj^£1I AajUJI 

Hc, Lal . jjAj ^alt CAj jjlift' JjU St yl\ <^k UjUjjjjJI JJ& 

4SJj^ja UjljjjUt .^Iaj^II <jj'ja 5' C5^ JJ^ u' SUj UaIajjaJI 

Uajl Ujj 4 LgJV t ^AAauaU V '-^ 5 ) -^iUalS 4 La ^ jij 

^a ^)A*U lAJJlxa 4^-4 tUj .tjAA*A J^t (_>ULk-«aUl ^)-<a*JJ 

.Sjilt ^Iaj Uajt Ujlauj Ua 4Ajuoij jh^a‘i»'1 A-U ua31j ^Uj kS 

Sjj st^j ‘ojJu u' U^JJ^' * 

f ^ * 

S J j U>a JA&J J£1 JIaLj it-jjJpAA 16 J 92 ^jAjtjjJt 

.Au^at jUt AlaJunlt JaljSj^aAJ Sjj ^jD ^ja^ajij IaJjV ~UJ>Jj V^ " 
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jt biatka U£ 4djjJl Ajikl^ll A-iuIl oJlg-) 

cJbjJajj 4dj| jij ^1 q>a AjjS-c ojUlI ^jt (JjSj <jl£ .Ajjjj £lx Lj 

i^A c ^ol .djl *ajAn^w^j ^1^3 ^A ' g juaflJ S^iJl I^jVI 

^jjjill Ajl^j Jl |jj ?AjjujLujVI -kl&ill (J-^au ^j£jo3Lj dj.il] 


. JjoiC £juj! 


iIjM 


4-JaAfl aB AjuutV^ A£ j3L4 

^IaILj jj^uauill e UJI jl ULj 4 <jjLj££ 3! 3jAlk]l Iju^. Uc^a J ^xj 
4 Electrolyse ^Ljj^I JjU^I SjAlk l-ii^ li^ij ^jLj^II jLnll JiL 

o»^J j£A Ujajl ^Ijillj jUJI (Ja *4_i jaj jl ^Uljli (JjjlfUa Jjl 

AjjUaJ ^A^.Uj 1 Afl-La (j£ ^1 4 L_JUjjj 4. \^ jx jUkfl IgJ L-UjIjI AjUJI 

£-}jflaj f lS .Ig-dj^l jx djol ^11 AjjIjj^^II CjI^jaII -I^Lj j\ IjIjS 

(J^JLkx jUu U^La-c c_j jii)2\ ^Lj 1^ Uuj& jU AjI ^aljllj 4 l-jj^V1 

I AaI£ IjaIj Llaloj jl Jaa>V 4 jUJI (_Uaj UjUC . l-lfc^. tilli jjjjj ^ 4j£]j 
jJI ^ w~*^n a\\ AjuiSu jJsllcjII jA^ 4. a^jaII l_JUJI 4_jk&]l Jj-al jjj 

. Aak ->^a AjUuI Ijujjuj jll IJlA ^ic ^Iku, - ^ jjj^l 4_Ujlji 

.? j>>jaj]l I^A AjU^Ja ^A U IjiU jji]l J^UuJ 

* 

ljjj£ jJULSfc {Cf \II 4(jjd£jj£ Ajuullj 4 j^flLl* j)l I^A jU 

t. * 

eUut JSjulU ^Illl 4 4ljh jJ^ I (ja Ic- jj 4ilil A)ki..y (jc, 6jljC- J)^>j 

AjjuojJLj UI .^sliaj]I I^A a!jj 4 C5 iiUll ^Ijill £a tiljilLi 4^111 4 

Aaa 4 ^ Ajuuojklai-cl J4 SA\ dila.J^oll 4 JjjA JllcIj 4 '*jjLbl ^ju£u 


.^AjJailU !>Uo^ ^j^IjuaIIj ^Lui2k^/I e^Ua AjULu^ ^oj jLuIIj ^jLuu£ til£jj 

^U^l 

* * ♦♦ 

4 ^ ^)ijA LU \L_I3 l1j ji fiJjL Jjlnl JU 
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.I5a JulSJI £1 ji» (jJa^pu CjL^j-a3I .AjL^ j-c 

(^511 <45 J j! 4jLoJ <JjJ U-iIaiSIjj JjLlij C-Ja^la (J£ <jl£j 

A^lJ aJ^Ulc tA_nia^ll 4 a wil4,^)1 ^^ Ixj^uj (Jjajj (jilUI 

u i* 

j^u w LLi <j]i ttillj *<jjjl£j] 

*^ljjjill jfi-o ^ 5llJ 4jLi»jl tAgregation aLU** ^ 

^511 jA t^4ajaij^)ill jl4 

.4j^^jol^ 1 djLu^2kJl ^cJ' ^jjjI^JI ^UjJ 1859 lJh^uj 

4,a 1-5. ^i^ll Ajuo>V' Ai^ 4 oJC>l tn^i A 

4juiVi 4 j3 ^aII ^jISaII iAjjAt^o 4-Jc- ^1 4^1jjl^jli 

£jA ^IstA 4J)^S-A 4 jL> ^ 4jtjiVl 151 .4 i.JjCJ ^11 ^)l_U LS"^ 4C_JjjjVl 

4Jl^ ^ L£ iUjljj^S 4jj%)>u^ Ajl-Ai^Tk ^\ i^iUj^S. jLjj 

.(2 11.8 pjK^ll jiijl) c5^- LS ^ <jl 15 £a . L ps w p ta xll 


1.8 

^»jjia 6 >—jj <-jj^S 

Ei D j-»jj B J A <^£ JSjS iuJLwJI ulaUl A’wj'mH Ajlij^tA AjuiVI Apijii 



J&aJt ^yJc. ^ii nh l ‘A < i Ji* jJjj Ca* Ji* ijuu iji 

.(E.Serge •) i > « vi ) £jU. **>ua>« £iUij 
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2.8 

5j|*l yk 14jhjj a uujU) Lc-jjLui SUutAllj tAJaj^Afl 4jLu»Sfl uujli 

(j* l£Uajl j^I 4.Ja^ 4 11 4jlu>V1 <^jI jlxa j jj LLIj LU .JUM 

4Lxua*UI Ahftifl Ljjijj 4 jlu>V) ft^A v jojL» JiiUJI JxL SaIja 4Ja£j 

l-j^JVI 4ahi$ aII uujUSU 4Mjla2I ^uiLHI ijy^l\ JoSyual ^ jjfl ^.\Vum 1 

4 jh.\$ a\\ 4juiVl £ jjjj (ljjJVI ^ . .lAluuJ) 4 aj-» ^hjj a u^ajI ^A ^ jUIoJi 

4juhj Sih» rtB (.^UotLokl) ftVVi Laij& .4ftfl*ufl 4*uuLuJt j-ulajS 4jjL^U (JJ& J*Aj 

4ju2VI Sauu (JjLuu SjLui) »4jguau 4jaL* JLuuj 14jhjj a 11 4juiiVt 14,^1 a 

fhj .4^«^ jl 4 JaLia Jallj cUjJijb t jliCS ^Jc- j^iaj Uuau t4iaaJ JS ^3 4 jhtj aB 

5 JJ^U 4u31a^ 4jjj ( jic> UI ^Uuij S JJ&U t ^ iaaaJ AjlmuSL (jjfcflj £Uifl 

.(Steve Weinberg £jUjj uLiui SH>aS 

d^A ^ ^)£]j 4jjaj JUjlj dUu (Ua 

UjIj tJais ^Aiulal^ (JU J^j^ilj V (AaLj^aII U-*iVI U^) 2 lJ ^jSj S^aII 

4aLugUl 4 aJjV| (jh jLSaC-VI Uo tI jjIj^)^ ^UU UojI 

(JjoSjla-uo 4jL jUlI ljjjUVI . ^yi t> ^ cs* 
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(jjj Ai}l*JI p\l . ^ jlc tilSial I^Jauo lil 

^jjjLaL <Jllij 4 4 jgulal i*a 1 ^£JI 4_iJalj^)lt CjU^iaJI ^l-lxiuilj 4 CjIaUu.>\1 aJj£j 
.^ jJjSJaAll fj*** J">Uxa 3I (JaaJI AlV^U Aju!!j)!\ <_il^)ajt 

^A 4 AojIj^.£]1 A^a3 U^uC. 1 tjj :<Ja*13 AaIa AjjJa^a L_iLjal ^j 

f l5 lil^iCiJl ujjL^j etil Iaj^. 4_ijjjLujVI AjjL^^II 4-aja!I 

4<jj^k jobtt Ajj^k (Ja.1 1^-jlIc (J'I ^2ll AJjfUI <jli tl$J 

Sji ^^A ^ilt 4&jJ L-ft ^.1 Ajj£ (JA DJA 1800 j JSI tl-lSk A jj* *.>! 

J] lJLuJI Lm Jaili (j* (JSojj ^^131 CjUujuoJI a^A . 

Ia 3 .Ml AlU. ^ jA LoS idjljjjj lT luU3J djlji CUdj' U-ia.^cJl 

t**lt 4jd l^JJLAjuU ^JjSl AjfSJj 4 |jU 2 k. iilli ^jjjouijJ 4—i^)JU V ^A 

£ * 

CjUjj 2 £I) AaIS ^Lot Ujj^ AaK ^j cCorpuscules Sj^u-a 

.^Lj^£13 aIoUJI) 

o* Vj J v Wii ?ujUjjj^syi d^a J o* o^ij 

. Isu^-aII <ja CjU jjiSiyt lij ^JjSI jLuSI .Jsu^aII 

^^A CjU j ! .4_Lc ^jl ^iC' Sj-ili ujUjjjSJj lij 

A_iic j • AjL^all S^Ull AjjojLoiI CjljjfLaj LnLui Ajj-^ >ua CjIL> Ijj 
^iju] .SjUII /ja Sjjaj^s <IjIaJjui> 4^jSJj CjL^. ja duuj' AjI*J£a]I 
Ja£9 AJ^5Lo S^IaII Ja ZQjjolajJ (J^LuU . £^joJI I JUJLJ AaSI^aIL 

jj^II CjUjjiSTyi Aj 3 L_m3 j Sjill ^3 A_ik-J ?Cjljjji^ll 

lA^)ia9 SjS (Ja-Ij (Jaoi UjljjjjSJt ^^A Lo£ Sj^ll .^^juUJjlt 

Aj^jui 4A3 J AjaLllo V iS^)S]l d Ia 


j£ 27 ’10 x 1.62 ^ jj^Ji iji aJ£j ij£ 31 ‘10 x 9.109 ^ j jj£ty\ AtS ‘ 
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LaS AjjL^SJI AjjLaJI ^cjj Aa*.ja 

AjjLj$£]| (jl jj^JI AjullL (j! £i! j AiLjal .dilj jj££S^\ qa AcLoa. 

Xia L-i. AJjSJI <l£uaui j (j^jai-oj3 <jli tl^juj A^^oll 

jjC* ^lc Ajjjll aJj£]I JJajo Sj^lj Sjj a!j£ l_jLu^ 

Cibjjjil] aJjSJI $La t—jjS (j£Jj ! 23 10 x 6.02 j^ptc-jsl 

SA^.1 j S^jj <jl ^3 UJ JuiA ^ ^Aiail {ja Aja.jjll 0«l£J 

.cA±jj£ty\ lM~\ 

ujlijl ^jLSj 

jA3 . «Al dIj^aII (JjSiaJl £-c Vj JaaJl V» ^jjjjujL U^ 

j? 

AijU-tfiA ^ j^jli A*-cUk jn-Vi 4 (jaaj j j ^)j jS ^ Vj c 

J j ^C- <jIajj 11 AJa^all C-JJjbVl ^gJc- Ajjlau Ajuil 

^Jn^^]l Aj^jjI AiLx«.u f U j] iAjjLJVI AjjJsuII JySljj dsla.^ aII 

« t 

diUkjx cdliA <jt£ ojljJ fZ'j* Lofi tli] L«ua jSIjj ^Ijj jjj^l 
AjjuaAJ ^U J . V. «Al<ft J-OJLJ AfijllLo AjoiLoj AjjLaj ^jlSj . L_J jJJ^I ^j*o ^ILuj 
(J^- l j Aj^^lJl jlc'l .AiHluJl AjiLuJt ^gJc. \ d Ju Jalaa^o ^lj 

'AjaulS" dJjjyo-o <Jjl ^Id I^£a Jj-*a^3 6^yjjb-aj A^^] 6 Aalti-all AjiLuJI 
.A^ojlcr AaJajl ^Jc. AauJal j AauL^al ^Ua£- 'AjcIajuiI 

l^iSjj iS^Lalt ^Jj]\ AjiaJI AjuiVI &jA lj] Lo 

ULioSil ^ Aji Aij*j Lo j uillj V (jl£ ?^Ua* 11 

j * 

AjaLo l^J (JSj AjSJj 4^I^a 1I uj^iajfcja-o jAj tAl^j^] iillj Jls 
(J£ ^jl Aa,j3 tujjlajJI L-icUjaJj jl$j JJ ^-Ijj i.C-iLaU^VI IjA 

Ax^Vl .aAjA^ AjlJjI i. ditn^l ^11 .AiLij£l ^jx t^tulTu 
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(Jjlialj J ^joU I3£Aj .(3 ^ ^C- 3^'j u **^>J^ AitlnVg.A.ll 

L-iLuLiSVI l<3A .^^)^JI ^3 (J 'N a!\ ^A X^ X AjUall iAjUJi^\ d3A 

X Ajuil AjuoL Ji 4 1902 ^k 3J)jl^ (J^y A.la a> 

^3 jV (j^3 (JjoSLo JIaD 1 JjJafiJ 4 Lclc- ^jaic- Ajjoi 3xj VJ <—3^)*J ^1 

Ijl^jA SjjiLi-o jIjI 41895 ^k 3 *^ c5^ 

^1 .^e.LyiA 3 VI 3 * 4 )jaU-k^al V 4^-JaJlj ^LilaVl 3ic. 41 jjjjI ^ 

jl A LU ilV I ^3 tAjJLjJaj AjjiL 4 ^^jolJl 11 ^ ul% 11 C_iL*Jd£jjujl A_Lluj J 

SjAUall &3A ^ 4 ]Jjja3 CjjIjI ^jjaII 4 < jJJjIj 3^I 3ic Ljajl 3 ^ J 

.o3j3aJI 

3 ^ .L_jl^iajJaVI 3 ?^JJ c_flLoia£i jLjI 332 4^juAjuuV| ^jp-uuJl ^ic- 
dulS A j a\\ AajuiVI (jl ^ic* ^jA^j 33 ^j^obojJj ^jJ^)JJ 3* (jl 3aiu 

LiJajI 3^.jJ AjI ^ic* 4^p>Vl ^A 43 A 3 JJ ^jLa^ jA Iaj 4 d-A a \uifo 3 * A3jSLq 
! 3^Vl 3^3^ 3 J J 3>=^ djl jj^aJ V AJt 3 ] 4^l^3 

.IfljLSa. ^Sl jIIj AjLJfUl 

CjIjLIH AJL,^ 

C-LaJLoJI ^ * L jaili 3tsJ 4<da3jll I3A ^3 (JjjSLjj 3^ 

l3a> C_uj3) djlaLulI A3 j3^ ^k joa j^a Aijj^adj ^l£ .^^juj^ill ^atnlall 

* * * * 

aJl^LJ Lul 4 lj3a. Ijjljjjs 3 ^ •( Cuvier A_n 2 jS 3 * 

A jA 3^^ #3^® S^bUa 4 jJj 3 i—u3aJI l^j^Luoa^t 4 3JJjLjJ^3 


Ajutill Li^jljiaJI ^3 aJj 31I sl jj 3^3 a^)jj3n%1 -jjia. 3^ 

djljUill A3j3a. (j* j^l\ cJjJall Jc. Buffon ^ ^ < ^JuJal l ^ilajll 

— 1976 3« s jaili ^3 4 jjmjA ^3 jjjjjLj AjualaJ jjjj jl£ Aji ^ 4d3b 

.1978 
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JjoC. 1 4djiA jju p jda ^Lui^Vl ya*.} 

^£A^j 6 X 4jtdlj ^jAI .c-jjJall jj^-o Ic^j 

4jljoiI <jlc. JaiLmJ 3 -0 La y* ^jlj 4 j*juiSM dAA ^jl 

d Jjlj ^A 'joiSI 4_a_.II J <Jj jfLiJ j£tj ... Lilll* 4 lilLba 4 UltLa ^c^ajfl 4jJaj^a 

Lj-o L§3Uajl 4UJjlaJj ^ilj IaS>Aj . (JjjSjj 5JjIc- 4 ^LJI d^blla 

Axi d±jl£ ^ill c.\jL~al\ fjJjjJ djLoli. 

£tla jli jJjS 4i lV> J» Li> tg-*-daj 4 

^uotfk £_dajj LoAi&j . 4_i3l ^C, y}jH\ 4.ajQhi 11 d ilih 4_*_ujl ^Aj^I 

Jc ^Jaj ^jutaJI J£di <jli 4j3l jC- jjjill 4_ayL-allj ^jdl jjJI (jju 

aAA .(J^j 4jtjiS/ ^uJl (jjo^l 4J>lj (Jj^Sjj dLij lAAj& .4 ajL^J1 

jysTlll <^A 4^JAAJJdli 4jtJUllj jljij ^1 i4jufy\ 

. J^llull S^bUal 

(jjjjjL (jl£ 4 1896 (3^ ^ >-^> 4J-$-j <^ 5 -^ dilj 

(JjjJLij £jdaj . ^ILJI djjA^. <j£*oa]I ^yc t Jj hTi V 4«. jjou 

4j£jj .4 -uIuj 4 ajiij ^jdl jjJI dlK^vtj 4j3t jgjill 41^.jl 

£-daj lAAic^j 4djjglj A3 4j3l^)C.jjjill 4-^UI lUiAAlo Jaa^V 

3^ gluLaili 4u3l jc. jgjflll ^ C* jjjIjJIj ^du*ili 4^3Ua]l ^jjjIjjJI 

L) -6 4-$-> L>* O# • c-^juj LojJj (3^^ S^aUs ^al j-Vi 

(jjj ^jb ^3 j»jl»]l AjApl^i AiLiu£l Jjjfbj (_naJC. HJ ji.1 A^a. 

^pbLui| JbLij .Radioactivite Aj^U^iVI c aJ^SI aa! .c-luJI 3 ) 

• 4-jfuJI A-ij j^L 


4ajl 4_u>l Jj 4 # ijMii jl£ 4utUd^U AildoSI J (jaja (Jj^j 6 jjla. 4-ftitLajl Aic- villj a£1 
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0 j*ll W - y-iji» <jJU3» 

^A CjLi ^ Jjsl 4 (Jj^)fLiJ c ^LujjSI ^ja dl5 jll ^JX JJi hU 

(jl ILuijJj&u* gJ^)Lo t* Aj-wll 4jj]lia ^ic. 

_^A <ii]j O^J . (Jj^SLjj jill 1$ ikfifl ^aJI <jj^jl 1I d^Alialt Aji-ula i—flLl^uil 

^jll A^j^)Ial ^ yJayA 

{JjjUaI I jlg-^. 4 IjjLjj^S LujULc Ja3 ^ja ^ik^a <jl£ 

CjlcUtjaij j,^^j Aju^aII (ji (^jLo a] ^jjjj .AjjLj^£JI CjLw 

f # 

^-AjoiJ -1 jjl JjfrS Aj J^ULA clllcljtjalj ^A iij 4 ^jLj^£JI ^UJI 
4 ^jjjj . AjuuuJI ^IjaJI JaLiu <J£ ^3 ^LLall 

6^A <jl 4_uLak ^j-o 4 ^(_£jLoj JJJj) l£JJ^ (JjIjlaIIj 4(JjjSLu 

s» 

V ^>kVI 1 ^jJoxJj ^ W A\ J^\| LujLui^ j^JJ ' 3 k>!3T 1 :S^9» a CjlcUjiVt 
IjA . jjj£j AjjujLui^ JSI bh^lj L^jJalj 4 /jjUk aiajj 

a^NMl ^jjjjau^il! > t 4 01 \rL diVI^sw ^JaH' 

ftjLill 4 -LLuaJ <ji L^JJ^ cjLuJU&l 41 ACk JJJXj C1iC.Ua (J^juUj 

JS £ 

IjjUajS Jilall jiit jjjII (ja j ^LjAaII ^3 

#5 4S 

• l^sJj LaljC.jLS Ajjj j-kj^ ^3 ^ jj-o j ^IjC, *^ a ^ s O* Jsl 
t^A UaLij J&\ (5ili£ (Ja^l) h*a\\ ^ jjJl <jti jl t-^Tiklj 

4^11 j i^ja (j£ jj3l $. LalLj JJLoaSI ^jIuiIJI (jl ^ 


o^jla. dJU 4 j ^Ii31 (_£jj£ gj jLa 1 ^-ajujI j lSJJ^ Cy* L$J^ <- jL > 

JaUiill (jC. JjjfLiJj cl^ £-a 1903 ^ic- ^ .g)jj^ Jjjj 

l^jl ^1*J1 JjC') L_iLiaSI ijC' 1911 ^3j 

Ci^kj^j <■" n*> il J .Ajjajja ^ jguaJlaj Aoj^! 

•t£ *^J 

jAj (jji!! ^_Lxjj ^.LJIj JX<uj >u \[A\ qa ^jun>a ^Jj^£ u j^jolo 

^jUt . Liilaj V_a ijjjiil JjlLJI 
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jjyjmjjill <j! Ijja jjJ&jyi <jjajI I^Saj !a a$.$ j£aj V jj !^ll 

(jja 'j^uJr <ja ^ jj Ia ^j]| SjaUaII jlj ^t jjljSj 

jjijjtJuLo ‘c^U^J jJJJjflllj u' Ia£, tLoLoJ ^gjcjjjall 

•UJ^^J 

Aib i ^ u>.'W, tilljjjjj SjfJl ^£j 3 Ujjj-aj <^jj£ (_£jba <^J 

JJC- Ajljola <jj^l ^ja AiV iilljfl (UsLaJ jj£I jiuuall <jl£ lij 

* ^ # 

cljjjj^a IjAalua !)Ia& dili jjfbjujj . Aulc* AiAjJI <-±yi Lo liAj t^jjjljjoll 

* * 

£jula 1I j*-aaxll ."4akjujjlr AjuIaH j^n '\%W <Jj& JJ tl jjb^ LnUaA 

i^jjiJjljjJI AjlajujIj bjjljj J|j ^jLo AjiAl ( C-Lij^MolI ^Jbjuijll JjV 1 
Ajual^j *jtajj£jl ^a^Uadjui i^jjiljll <Ju*-" jji <^t^ua 

elja. <ja Ia$j jlaaJl jjSj^a jJC- tLafljbau Al>l^ t^jbo 

ijaJim ^ 5 ^') AjuauoSt il jaII cliLc-Laoil 

UjLcIa. ^ja btiLl l^Jlc- jJJjjfUI <jli jJ^ljl! <Jj*J 4 j' 1 jjjurai 

.LlaiAjj Joachimsthal JI u oa uS Ij*. ^la o* AjjVI jjJI 
^ * * 

jjiS Jj& <AjjS j^aj-*^ is* jj^ cJ^* •••pU^SII ^jla I 
AjuijAa l ^ 3 jjuajj AjxUaj ^ i jTimlaII IAjuoja il ja! (illi JSj S jjliS 

(jAAa> JDLa. idjjij Ajuaij jA t^ujlj AJu-IaS ^lyAjSllj ebjjiJl 

jLaOJ !>Iaj jl£ . jl£j3 £^jLi tja n^. jJl (J^ J£JJ ilAAiau AIjuu jjjjicj 
Ajjjjj-^JI UjjjVlj UjjjjiSJIj *Ia 1 I jjl£j jjla 

t(jj.v>i*.a cjSIj M-aa ^jjl£ .AijLk Sjlja. 

# # # #! 

Ujljjj tj-a^uiu JlA-U tLuA jj l a Lo^Ua Ij^aUbo uIjSjII |jA 

>-^jj y> ^^iLjj^j 


tHCl «-LoJil (ji-iot cH 2 S0 4 *—(_>in«tt^ tHF tLall (j^»^ 

.H 2 N0 3 ^jjVl 
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AajoiI :^Ljj&!l Ajai=k (_£a!I cLljasJI ^oSill t aA“a.i> tljA eJuijSli -4 j^La4 A \1 
^juiAaJl a£IjJ| AiJj iAiijujj Ajl 1 j jljjli . ..AjC* IajuiVI t CjLj j 1 

j cA jwoW \4^\l Aj-caI jpSI A*n w J1 dAaLuuSVI d Ia aJ CjAj . Ailaj 

JaaJl ^aJj V ^)JAa1I Cqjjuux j3 ^jAa] (Jx 9J ^jl u j lJuS 

^O^)xot£ AjlxL^ ^pld tiliujl A^jiaj <jC AjulUSu tAj,W*il 

(jl ^jlaJjuU UiA . jxa ^ MC. gill Jja. dlLo AjlaI^. 

^<j aIS V] ^LuaI C- Jjau V i- ivill J t c3^d J J tAjclajuj^M AojjI^jJl] 

Uua A-aI^JI djlil jouSV I JS ^j! 1 j£a .a-ojuA^, a_aaLuia 

jAiS JjjSj J-^pV a^jIj ^a Aj&U^VIj (jkb 

^UJ CjLALiUi j (JLoC*I Lol j . ^1 J-o ^-lc i jJJLuS 

CJgj^aJ iluaj (JLaC.1 £<o A£jLolLo Igili JjjSjjj! jj ^jLaj 

* c 

^3 ^jj JaiHA j ^joijjlj ^4JVI ULaJ :<ilfc <jc- d «ia jjj^i 

.Jl jlu 0jllillj t jjjdSjtil LjU^Ij i 

( jC. /j>iii ) tAjjl uxj£JI jj^<aU*Jl A Aujl S^Alla Aj£.Ix aI^I 

s Aa ^ycSj .^A-iiu.a j\ aAjLoi t Aj jlc.J Ajjljjjil) jt AjjLuj^II Ig^juda 

j-^aUuJI ( Transmutation Ia jj*j JLL) JjaJj ^a 3jAUall 

JJjj JjjSjjjI j J clipj AjUlU Ajj^» S jSill dAa cjjI£ 

^LJj t^lLa a*-aL^ ^a aIia^I ^IjIS Ia^jAuj <jl JjS 

U^J .«Ijjj^a-Jai>n (jjUlI JS .Alchimie II^a AjAj» 

^jjjl jjjJI .AjMmtnVI l^j^alA (>Sj Ua j s jj» tjJl ^jx <jcl« 

tAjjlSI ol^iSl JJfcJ (J>\a ^j-o jj-<=uC- ^Jij ujAll J j *j 

jIaII .AjC.l*jjjy\ djAUai] 
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AjS 4 (Jju|LuJJ AjcljLJUlI LlS)J A Lft^J C_jVI 4 L<A JJ J Jll J 

j [t-j i j.ig xtill J j ^ jjlj lg_Lo jll i^juaUaJl ^ja aIuoLuj 

^ja aJjuJjoj Ijj JLi.j3 I^SAj djLoLk ^ja 

(_£jLq l^jSjjl j3l AjuubaH 

^9 A *jj4j ^jJaljJI ^jjjliil Ajuou^I 

jAj iLois exponentielle negative^lui-all qsA\ nll JjjUj lJjjscJI 

< m Utjl *nj ^9 J^C J .t^2k laJjjAJ (jjjlS 

Ja-^all jl J (JSjuJI 1 tillij 4dA^.! jIaJI CjIJI) 

jjjj Ajaiij Cj IJ J ^j^jUi3! i Ia ^ jjSI .AjljouJI SjiU 
^)aC- ^LjL ^-ajujJ S^AllaH o-lA <jl 4 lila <jlilll 4jjj3jjj|j ^ Uu Ujj 
JjLiaJ Jc^LoJt ^Iajoi (JSuui Lo I^Aj . Aj^J j)j^k 1' jLoC-SM J)JJ^QJj jjA 

.ui>ll ^KIlj ...WiJ A^aLlII 

* * * 

Jj 4L_jjUkIiI! J cl^jLa^l <j>a L-jlicl J 

dlUA .Aj^I*J£U l^ojutil diLacI jjl 4a^)jg mi 11 CjIcA*. jjV I Aajila 
(JjViJ [A] . AJsljI j£la AJjuoLuaJ A^_LLuj A A AX 'I 0 V 4AjC-L*jujI AJjoJju) ^jCr C^.AJ, w 
.Jj •••[D] Aic i j 4 [C] Jrw j J ajj-lJ l^Aj ^[BJ-^jJ 

oJjAjoi ^Aj X AjijujI 4AjuiVI oJlA .AjijoiI 4* launi 4 dj| o^A Ju)La. 

tgjfy 4A -vJc. ojJaaJI AjUiiVl j 4y Ajui) l^Ajuiluij 4 jl I 

(jC* ojLie. . djljUa^jjuj (JjI^L t&LaC* ^juaaJl Jjjiij 

_ (pA^I) CjIj j jiSJy I L$jJ 4A-ilLui ULia.1 AJj^k dai 

.(aA*jii Jl aJj.Vu\1^ ajjLlJI ^jjJI cIjIjj ^a 4A_l^_^o 

AiLiuil 4 AjjL*JI Sjl jaJl A_^kjJ J ^jlc. JLl<u£ Ji^ic. jA ^j-JI 

• c-jjJ lIiSj -Ho AJj)C j 
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d-AA AjaAI ^ j^lu >1 u^l>*i'l ,^Jjl dl^Lui Jlaj 

tAiajuu]! AoaLlII A-JUill ^jaj ^ic. (Jjjia J^oJ>l duL ^j]l dliLauS^I 
ttjjdl Aj L-ijpaujud Aj-cUI S-Ia&VI cVjA ajaj) ^JUlLj 

<J jaJj S^l»> W^ 4 tAj&^tt Aitd-a A.iaIc dlil jp&l ^13 j j 

L .(JdIjaI 1$jV frUuTuulji^ ^JUil ^ AjaLlSI dsliAj jISS/ 1 i Jj 

l. iVi:! J 1906 16 <^33 i^juijjill ^tlaajuj *dLu6U 

Luj*^a ^jjojlill ^ jj£ jjjj SjLiuj t'ial/i 

. Adu (Jjuubad j Mm ^)AC ^jC» ^3j3 (jjVhrt -lxJ .^3JJj 

* 

tlja. Aixdax ^>11 3jSol c^JJ^ ^jU uluL 

Jj^lIL Jal ^ ^ 11 OjjSjjjIj duiUjI £-* (jjj3ldJl ^ic. ia9Ldi]j 

l^gj Abui ^Vl AjaaSM Ljlj^)juj I^a$ 3 <jV t^jjjjA^ a]I ^j4*jU 11 c-L^Uall 

(^111 I^Aj (JJJjj S-X- <JA JfiLiJI 

iIAj$ w*a 

si jsa JLiuss 

J&j iljSlSj) Jj ^ ^jj] 1910 flc ^ 

jjuJI (jl jadi jC- jiufiJ (J1 jj V jl£j •jgjuAjouLa ^3 litiuil 1$ n% 

aLuLiII ja ju^C j& aWiJ (X AjljojI ^Aidualfl tAajoudl dl^ljLjayU 

aS)a». 11 AdnL ^iu ^jLq AuikijSI ^1 ^jajjljJt iAjc-UJgYl 

A3j3j A .jv'u,a dirk.&x^i t o Nol &0A (X Ajl-JjI ^t-ldiijjl Sj^ 5 Aj^d .4, ^-\j 

^ jij^lVI ^JA l^Adk. Aju3j A^ad L-fl^S I-i£Aj *(^j)j\a 3V 1 j L-AaHI jxj 1^. 
A-nllilt ^jl ^a.j 3 Jj-aaj Lo c_i9ljj ^jx A* ai joaII (X dUj^aj 

ie.ju^i> SjLolI Ja !(JfrLuu3 tjjjilftfi 1 A^d Jad jluaj ^aJoxJI 

JJC-j ^ ^Ic- tjl ^jdalVl Aaik-a jlHal l^jJaauj !^l j3 ^ja 
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^Jc. jIc.) A^Li -o ^glc> LjuIai ^Ajl cJ^I 

• I ^ ^ .iQ*i A^JujJI 

^\c, lg_Lk|jU ^ jl^J ^jUx>lSH A^jL-a <jl grliTuJ ^Ajui La-a IstvUajl 
^ UJ^ gr*J ^ J* L$>> J ^1$^ 

<jj*\A aII ^jjI^- 11 ^5jj ^jWumj IgJl jLo&Li Aj^^a AjljLj^^j Ajj.^-iui* 

a Ajuil Aajau jLocVLj i^.L ^jjl tdjVLaj^VI iJ-ui^ ^llLjlj .Lulajl 
liAj . 1 . 1 ^. Sjj» >^> AjL^I ^ 3^11 oiA J >J$k^\Uji c*lij j Aij^. IaII 

aiA J3*.j UjijjJt (JJJ ^A 1^ A LSftll JalSjll aiA .A^oiUJl AjjJa^fill ^ L-a 
tSLx 3 I jiSLa j . LuIuj 4 \ j"v wt^'l djljjjpSJyI ^jjJu ^jl gi^j ^j^ll 

L>° .(j^Jua-ajM Aj^IjJ^V 

AJiSJI .aJjSJI JSoij ^^a ^ul l$j| jLj&Ij tSji ^ djljjjiSJYI 

.Sljil! 

&I3J ta^il] ^aJ*>aj ^jjjj ^ jj-aj (Jjt l^£J 

Ajjill AjoJalt LJsjjI ^^joi .03* i~nA AjjaUUul Al^lTk idjljjjpSJVI LgJja. JJ^ 
djljill <jli A-ilj Ajjuojilj .Ag 3UI1J ^ill £> jjJa^-all tAgC.l*juyU 

**» SjUil ^iaC .1 Ajji <illi dJuSljJ . CjIc l*jij J djLojjoi^. j, s u^T:j ^Kr\T) 

CLala^. La lila tA-^jill Sl^ill ^Lajiiuil Iggl !^3^l AoaIc. S^-eLuo] 
i**jIxUah^1I d La I4JI Ijl^a tdjLaj^a^. Cj J djljill ^paJU 

jjsVi j-oJi ^jjsjJj'j f lSI LiA .0 V9» <i iCjIjJlj ^gJS tlgjjij (jl j tlg-l-vt^j 
f la ij 4 djLa]l Ajjj Auail^jJ AiL^ia Ljajl ^SjjIj £a 

jjSI 1,^^Juu tS^Lajl .A^Ulll Ja^.V J IAjjui£j tCjLaJ \ 

^A l^jj .^i^L-all ^ AaAllla^yU! ^ ILall Ajjj^Lall ^A d^A .joSli 

CjIujIjJiII j^J-o LaS djl^Ujua^Jl lIiIc-^uia A^^iajauJI AJaj^LJI ^jJI 
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^jA\ Ail jA JajjuU jja £* t L. ftil> CERN Ajjjill eljjaa]! j 

4£Ac-^juj Ajj^) 3 (JiaJ JjlS J-JaSu Ujl*jjaiaJl 

. Ia jl J^l ^j\\ SjLJI jbui^ Aji j 

# 

Ujj £iuaj V -IJ- 4 ijiS ^ ^'jS 

dAA (JS jts ^Ajuaaju UiU 4 ^jJl AijLaJI S^oUlaII oAA £^.1^ l*AA& 
^AjIaJ j llia>*jui 3 jSLlC* Aj UiSsAJ CjliLij£VI 

4 I 3 j£lj 4(1890 lAAjakjJ dLij ^ bl£ 3AjA2k ^)Al^ia £*LjajL 

AjV 4 A- 0 I& Aj^Jaj AjL 4 linjx 4^At^Jali a AA 4 ^jSj 4^^)A.I Ag^k 
^j-LilaaH 1 $j3 (Ji-taiJl V 4^1*J1 ^A dAA . A*tc- AjII*^.] 4jjj 

jt ^>^Vi l£Axj b*A A ^.1 . Jx-aai] JjU jJC- jSJb <jUajL>^)* Lagjj .4jjiaj]l j 

* 

<a 11 a u' u j *c 3 ^j^ u*MS u^ j ? Ui*. '- A ^j *a! u^umjj 

^ iilli ^jl£ .(1*jj (j^Aj^ikjl ^u| tiilj ^a ^aJI 4jjVt jA 4 aJI 

UjaLj j 4jjj*j AjAa. ^-aId Ag kliA\ Ag^aJ j* ^jj^jumJt AjiAj 

jJjuiSlJ cULujudaJt AUaltj UjLaj*]) Aj3 CiajAsj \g-xtua .*1 £a]| j A-AAA]I 
4( ( JaiS] A*-AjIj Cjbjjj£!Vi) dlijj oAA ( jC- AA I^jui J jJC- .UjIjLkJI £JjiG 
3^)AUa£ 4^aLk J£jau 4 AjC-lsoi'yt UjAj . l*g jK lIiaC-A AjdjtJujVi 3^)AUaj 
Jjjjbjjil! <j* JJS 1 I jli 4!jji£j] IacLc A^Al j 4 AijuiLJ 

lAA Jjjlaj L- flj£ .(X Ajtjil ^lc /jjlUafLo Lgj I ^AIaI 

s 

LaS ?l*LuA*j* ^ UjliLauSVt dAA “^U U^^ L_Sy£ ? jp> tali j 

IaSa .«tbj AV Ai*jilt (3^ lAjlLaa. JSj uu'^'^ Jb 

a 

^aJlsJ) (ALjjLoJJ ^jjAajxj lAjua&j lAA A ^LuJI Ja^ LojJ ^jjjjljJ)jil( ^Ajj 

AHajj ASjj AjteMI J ^jjliaj ^Aj .^jaiLaiVl aIaC. SAa .jj lIHaSj 

4 Vt. .1 t i 


217 



. A j wi uijla ldjLall j LtAa.j l.la.j -B Jjl J3j ^)Jd*al (jlS 

UjAli Adl^j ^3 ^^adll Adjaj Adjuadlaldi^al ^)$£JI Jjjua^La 

Jja >jj l-LS :<LuiLujVI 2U1-.VI (jjjjljjji]) ^ Jb ^jj^jojlII 

JLaJ C. Jl ^-^A JaJ ^ J J ^ Jj^xuSLaj J^dJ Cdld JaJ 

^Pjjj ^LJ^j ^0 tojjll iojLall AjjlJI iLlliUauSl Jajj 

Ad^j^a (j\ju*j l!jIjJ£a1I Q±i AaJL^x jLaJ L_SyS ?(Jjjjui£Laj 

J La£ t£ jJL^all jd-aidJ J*dJ W* (J^ 0 d£ J ^ja3ljJU l^dl jJuj AduLLuiaj 

. ? AdJad^/ili AjlujV I ^-VjuaSJ 

4> jfl 

Jj AjujUI AjaJlj dlliA <jl£ Ajl-ij J ijU-od^Lj 

j) 4 JjlII £l5Ij aJLuw» Jlic* ^U3 L-flijjl J AJa^lll o^A J JjjI .Adjaill 

(JjuaaJI .SjddfLll Cjlal J Cjr Ai*-ll (jjj j»jlilt Jajljdll Jl (Jiiij 

jA jdll AdJtjJaj J3 dliS La . /ysj! ^Ll^a A-LcjuAjuj Lal Ada. (JjLbaJ jA 
A^jJa /^a 4AJUaJ t AjtiaLuill AjIsLuU^I iAjLjafildJ 4 J* 11 o^jJajail 

jjdld <j-a *illj <jl£ lij Lad3 (JcLuJd! iLiJajI 4cliljV) Ad-iJI IjIjI^jIaLoII 
UdSljd-aj S'il'j'wa (J^ljd-a J* ijyy JijJu^a 

.Adalfljillj ^.lik-all ^)Jd£ 

* 

^jjaII ^jjAjuilaJI ^jdijuo-cJI j aLv^-o <j£ ^3 tljj Ia£a 

.JjjAwuII (jdldfi] La±la L-JjIS^IIj LoJj I Jj ^cdjldll jV t AdJ, 1 » ILa 

S? 

La£ djliUiu^VI j-aiu Lad3 J Jdtod Jd£l ^51 Jl .^jJaLall jjJalaJl 

IAA .JaSfi ^a*_ill Jc- yb LluiLuil liLiu^l ^jji liUal . ^jjLauS^ll q *aad LadS 
jjl iafiS .AdDUJjyi AdijV I aI^jaII Adjmillj (JlaJl Adic- ^jl£ La 
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^Lajj t L Ljjjil 4o^)AUa]lj I j^uaI Ji^lJI ya JJ5 t\S& 
cjckj A^aJLJI J a^aIjuuJI JJia . tflli J I^aaLuo jjLia .4-Aialtj A-i^aVI 


.1$j ^insvt 

LgjjUJj A-iLu^x]l 4 juujSM 4-1^. jx Jia 4(Jjliollj 

Sf 

!^la Ljaxj V) 4*<uU]l .4jud)UI JjSxll ya (JjIa 

^axj .diSlg-J^At t jjjx 4 ^jjJjuj! 6 (jjwiJjlllj 4^i£jj 4 Aijuiijlj 4 jjduj 

IJjudjJ ^Aj — . (jdjuull ^3 ^j^laiuUjul S-Iaju^I 

# t _ f 

.1 Jpl 1 jSjJ (jj^klj fi jljjudj ^aJ3 4 I JC.JIA. - 

t_LiUa I^oIj 1 1 Uj^aajj s-dcl (j£Lal gjLuaJ <bLJ 

(JlljlS O^A . J^-cJI ^0 djl&Lui 4 > 4^JjSjXJjuJJ 4 ( J^^l\ , 'in 

*» f 

J 4^^U-tfJt oJl^o Ujlda) JjjSjjjIj Jl^ld lAjIjl jll (Jla. 

^PU LajJ dfc^ t^JLiUa ^aJ 4J4 xjajouLo 4<J ; i2k 

4^jJ^)Lc 4^)ijlc. ^jjijIa 4(_£J^juj 4^jAIa J* jl I^A ^A^LojuoI 4^jJ 

4^jjallj 4tliajjSjjS 4ll.U&^L 4uJjjjtki 4 JjuJJA 4^-uU9jA jJ £Jj2k 

# * 

.^Ljjjill J SjilS l$J£ 4 ^jIaJjC 4 djjlaijl^l 


jt Sji.la> Jl <J-2Jll iIiIaLMLiII 4 L 0 JJ 4C > AU)J <jl li] L-J^J 

(jl 4 ^jjIjjjajI Jji Jc« «(Jjjia ^A AjjAjjJI» . iiljljl 

jflLjajJ ^iuaJ (jV 4« jlj^j bL^J j 4^C-La2fc. Ullc-» li—iijJaJ 

AjJaJl jl Jaili Sjadc Jaia ■!>jJ V ^ J*lt Ja i\^ ^JJC-^Ho Ja ija^o 
^j^piL dfc?^ (JjjaLlII 4 i 3J^ S jla 4^)l£iVt j-Jjx Ljajl d)^J 

ya Sj3a J 4 JSjJI ^aU&j 4^"ji.^^dj 4^joiaJI Jc. 

(jja^atJ ^jjji.lj iSJuJl aIIujVI UjSj*^ u tilliAj .djljjill 
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,\jla j AJIuiSM ^-jJa*Jj Aj^^S/i ^l^jj 

;^cj^lall Jaujj J^Juuoj ulljj 3 II ^)JaxJ V] Vj I^A (J£ ^L^aJ 

.J-Vl J JA IjSa bsij <iL5 UJ^ V^c 0^1 ^2 lj£ij "JILjVI" 

La Lal (JUaj^t L>* u 1 * 2jja^)jjlj 

Jjaull ij&ji (Jjjj tilljA (jlS (iLuo <jjJ u3 AjjL]| Aj^iailL 

.S^aII dAA Aj^iaiJI AiZk^UI Ai^^all 


Sjifl j*L * 

tilljA <jl£ t jOjuuijLa ^2 AljLaJI AjjI^j <jl£ La n j 

2* 2? 

La£La jtLa-a ^22 SjS ujdV LjjSj 4(jcLgJJj£ ^2 1^ £-xV ^^jLajlj L_lLi 

* * * 

<flj^lalL ^jaI Aiila-a L^AUa AjjJaS ^2 JjljJuj ^jl£ iillLl t ^-jLJ)j2 ^A 

2xj 2 .AJLail ^Lui»>fyl Jij CjLjI 1$j 3 ^jSnfu/i 

A lL^nll f L M> V) Aj^jJaJ (jjjuixjj ^L-a t(jj^££X>U AiLauSI 
AjjUk (j* .Ajjj^aa]! djljujfjall jJjaiidJ LaLaJ ^ajuul pl t AjjL^£J| 

A^jjial ^A dijlS .(JjJaaVt 1 $jI I^SlsL-a 32 j 2^ Ajjlaj 2C-I 22 <jl£ ^)A 

*U1I IjoISj) ^jIaLII jjS 1911 ^lc ^ . Ia jx>»% <^11 dljjiSjJt 

s * .< 

^2^Lal£ ^2 IaSAj .Lt-a LaAjl£2l A^^Jj-aj (j^i-ajJ 

I^)j2x <jl£ (^i]| ji <jl jj i (J-al A lg_i2 A"*^ %l j 

^jjui^l^ A a >1 1 ^ ^ .AaL^JI I ^2 AjjLj^I A-iIsljJL iu ^ ig jl ^ 

£2^Lal£ ^J2 ^jl£ AialSI <,5^ t-la^Jl 

^1L ^jJJ < jjj (JjLd>a ^jj (. aJoLu Lou S^jujLba .S^jJal^o c-LalV 

jAjj l&J Jjj9jjjIj .djL^Iaill jj-oI ^ Urfnj»a (_^L3I ;<-JjLaa]l 


.^1,S<; jVlij (jl jA ciluj jlj tiiljLojljlU ^ja3jV| ^ 
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eUill IjA Ajia JaaJ JpjuaijLa ^Jj aII 

cUjjSj j! jJlaJl $LaJl <J£ ^ SjjJal^A <J£ (Jj 3 <jl£ Ia£ i^Uu <JjA£ 

.Ajjj^ixJ 1 c-ljjjjilS <iuuilj LujjL^ <jl£ 

tojjJI JJ J- 44 - 5 C5^ ^ J& Ji (—i^>*J 

IjiSLaj .3j^laj ACr\u^\) oJ)J_J )xj I jl L-iAJ .SiJSU AiLiuS! Jlxj oOc- 1 ^3 ^jlS 
^ jj ^jjSjjjIjj jAjj (jl£ . (Ja*JI ^>a^j cjSjI 

CjIj jjiSJyi j ^S^aII ^3 i^jiAuJI 

* 

<jjj|j§ blcad iA33j ALoC- A-Ji JjJLaJjj jjJj L_i£ijSLll _ 

jjJj u-iSIjSJI LoS ioljill jj-^j djljj jj£JV I dulS lij 

3jS Lajjj tAj-usa^jVt AjjjbaJI Ua ujjuul ujJl^JI j& ^jli t^AjoJl 
. Ajiik ^A lij ^jfr JPjJ oj9 ^A AjjJajVl AjjjLaJI <jl Iaj . 

.AsLaaII £J^)a L-JjIaaI Ixjj £jJo^j AjjJajfyl Ajjil^Jl£ ^A ijj 

_ Jj^juaSLa jjlc- ^A ojjJt ^Jlc- ^Ljaillj C-jSIjSJI . A-JIja AjjUaII 

ALli JJp La u^LjI£ja 1I (jV ^L*a £ja ^^y^\j jt 

. (jjiLol] 

l^)jailj LaJik^ ^-IC' ^)K)mi jSUJt J^ajlAJ ^jl ^jSaJ 

c-L-ba tjJUJt ^3 ^Lail (jUlakjjaa Ia^jI j) iSjSilt &1 a L-flUiSLait 

L-ijujbU U ^j£JJ .Ajuaij ^3 L XA i jatA^I ^3 oLlLaV J 

i v )51l (jjj ^-uiLujI t_ AjI La^J jiSIjj 

^A i jSljj AVl-s ui jjU IJi^A yUiJl diAljLa .UjLj^S ^jj^joa 

^Ajjj^l CjL ^ja 4A_Pjj^U*aI j^jS ja jJuuaJ jLnll I JlA jLp 


^JIaI) 
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.<SUa &3A ^allj 4 jj^)A j t(JjjjuSLo 1 $jl3jj 

Sjill (jl lili j L AiJal ,<SUa]l ^ja jl^aij jui^j cJs^joj jlj^ll 1 

Sjill A£yixJI <j]i Ij£a j .AujiLaJI SjS a^jLjj^^]) 

cJj^- UJJ^j JJ^i 4 i* n^k ^jd^jj3jA Sj3 AujjLaJ Sj3j AjjLj^£JI 

.AijUk. AjjIj^£JI £>jL-alklj ! 39 10 x 2.3 ^a 

^jjjj^]yi ^JaLijui .c-iajjjjui Sl jill c ■ ii\j ^-c-^juj 

(J£ <jl l^Jj . ..^aV' £tUa .Sljill IjjaJ £3J Lpjjk IjlUa 

. ji^jj ^JLJIj ... jW^ 


^SIjJIj 3SI fcAijla^ Sl^iJ AjjAjc <juoa] cljjjii] ^>A^j J>lnj (3^d ^ 

tfLjoil] AjJbdl Jjul jill ^ CujuI S jill f Ljj 3 <jl 

JjAj (l^jj . jx^]| ^ o lila V J* LaI JaAd ^aJlua A^all jS l^iSJj 

JS ^3 ^Jj <jlaJ V Aj| L^jJalj jl£ .4-AjujLaJI c-IajI! qa Aial tiaj 

tAjcljtjaj] 4^^j t^jljjjpSJ] tX AjlH) ^£lj£u dul£ ^idl ^)Al^la]l *3A 

^LjjjaII ^a (> jx 3 jV jl£ Ajlj 4^djLoJj-a^ — Ajl^.ja 

^ ijau JiC. <jl£ <> <j£ij .SJljAa. cbjjS All^aj Aj,\j\fcjl 

q±i ^>a^j Jaj^ .1913 ^Ic* ^^3 UjVli-a <1 £Aj jLl 4 J '- j ^' tdl3 

dlj^L <Jj 3 t2na. 4 ^jI*JI ^juoJ( cIjLc. l*ja>l JJ-aC-j CjI j31i A£^k 
4"Ajj5Ua djjjLUa." ^Jl £ jJjj ^jjSjoijjSoaII (JjAj3a]I ^Ic* AiUa]( Jjl 
• C^4u$-^ J-O^' J&V' JAuiuJ 6 j^Vurtl 33 yl£ J-aO Ajj 

JjjjtjS < jj-UIj ^.iVuJ ,S3j3afc. 4jjiaj 4iil]3 Ijli&l ‘J&Jj J J ^ 

JL 1 ^>^ 1 ) * 3 j 3 ^JI ClsUal j3jujV1 j ^^lia O^J 44 j 3 ljtll 

iSljill (jc- 3 ju1I^ JajIj diljj^pSJyi (j]i ‘(uj^ 0 4 9 

£ja V] UJ^ u' U^ - ^ V i^ajl j^rx^ qa 4^AUal£j| AiUall 4 A J>'j'a^ I 

Aj-a^a£" (j\ (Jlfij .^tlj ...3 t2 4 I 3I3C.V' CLiUdUa-a 
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CjU.jx dilj I jAx-aj V uji jIoaII a ja ."quantifiees 

jjli (j<a »j Ajia.]l (JLuuuiVl A-m*iiA o jaUs (JjJaAj J 

1 ,<v.VtrL ^ | i ii**i ^ 4 a l Ltl l , 1 ^ l^\\ i s*\\ l*a \j A A o \ l^»l t 

^gh JsaASj tAJLaJI o^A ^gk ijfiLLuui ^p*>\ jIAa ^11 jt-Lo ^ja (JSdJJ 

(jiuSJ (Jjb^l yb t »1A . £ jj^ill djldjtjajj jJjw-aJ aJUJ o jlA 

. <illj JpuI C-lAJ ^)A^J o^lj t(Jj^ia Ajc* 

^jjj AjuIj SJAa^o 4 aU&j A^k^o Jjia Al ^jjJaJl IjA 

^il! jA ^jjuIa -Ljjj dulill .JISujVI a—5LL 

jlaJLJ jbU c^jjja _ Uj1j£ • yjlxJI m> 11 dll^latja}] 

dlljIjLall /J^J-lSJ Oj^3 cIi^Ul . IstA jAjJ UfL^kyul - (jc LttAtjA.] 

t ^jJa]| AjuiI^J (jj > A ^Luia.Vl »jdalt cj!jujV AjujIjJ 

C-iLiLVI AjujIjJ dulSj ,^)AjJ ^Lju jlSsl Aauua toJj*iL tcd^ui 

IjjoS LaJ& cIijjaJ Ji§ (Jia.^11 * jda3l C-iUJal ^1 t4jjjjJaJl 

<>» ji&j <JUi jjS! t .iLill rjljfyl /w . yj (Jldjj (Jdafij 

AyUuSJl jj^all*JI £ja C-flUial (JyL^J 4jl$jJl I^A Jdaij 4^jfLal 

jj£l AjuoiV dtajljj c diLiuS! ^jdot ul^ tAiildcJi 

# «* 

J§ dulS dllautult oIa .Ui jj LajJS 1 $jujjJ (jl£ dlllj -jx I JJlC j A3J 
(jl ^Aj 6^)a11j AaujI cAj^joU^juJI AjuJ^^aII 6 iljuoll 

JmXJI tA-laywU AdaU^) ^jjjl^jJajkJ tilljj oJlA ^jjj (Jj^alill 

cAakjjAJ (JLa*HujU (^5 jAJJ (jt jA JjLvaSI .Ajuujd^Jt 

ijjLuj ^jjl .Ajjjda]) C-iUJaVI ojiA dU-^al ^i^uuaSI ^3 ja1\ cyLaA 

(Jlaj j Ljaxj Ig jJaju LJudj A»*jajd t A.Oj^.1 o cIil auja Jjj,^aLall 

. jj£I A3Aj fi jjJall 
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^ J£l IaI tLi*jJal Al Ua ^A jlA/a jSk J (JI& ^1 A/a ^g 

U -0 UjJ^j J «(j^SIjuall dL^jVLj Jjbuul Jl jJJ 

J& (JjL^aau .AiUa Ujjjgjj t Jcl AjSlla Jj <jJai^Lo A5Ua A/a 

*(u^i^ 4 10 (J£ju^ ^^L^bLftU AaUaII dAA 

X 4^£ jSUall (jjill ^ W j du-k 4W = hl) <il£tj A£$£> L_L^j-ftJ 

h ipjjJall C 4 jpl jjJl L-J^li-G 'U t p jjJaJI A^ja 

(iU^Sj tlA^Urttfj <aJsi1a]1 ^JL) AC*I j 3 . Jlj/Aall CJajJall l—jl xjA J\xn 
LgS ' AjjUa cljljjiobG 1 ' ^_9 A£. Jj^/aj SAA^-c LgjlaUa J^l c1j)jI*1a1I 

.cdli Jj Ja ^ja bJJ 

0^j^\ a^. 1 <jl£ Aa9 .Djjjujij J tilSi axjI Jj luAA ja jj Jl 

U_flLiLVI Jc (_g juuLIjxa 3I Jjjlj A3 4<jLajj A^gjujIj t jjjAil j^J! 

A**ig ^ i^ja ^jjj t^ljllbuj A^gjujI 4j^l ^jLall ( Jljjj2 *^jjA ji^ill (j-o AjjljUaII 

# { ( 

jLuS .duit Alatd Jja. Jljj$£ Aic LlAojI AJUjj dul£ 3 jaU^II J 

j^u 6 jIax jjjaj ^aJI jaI jiaii y^ji 

* ^ H sf 0 * * * 

Jjj Ujguial jik a jl LuLij^l ^ISa. t \\x ^ Ia] . I j mu >i j SnLiat-a Ia] iljljj 
LuluiaJI <jjj Jljilt .AiUall CjIjjAjua^ (JjLg jj*j Luli 4A1 asJI oAA Jc 
< jjjjljjji]| £jSI jAjj <jl duakJ lAa. J 4 L_jjj^u1Ij AjJajll ^jjj cCuLuiLill j 
<AjIj Jaj ^ja Igj c 3LLu l/a idllA ^g tljjoLJ j£J .A^.AjxJ A^gjAj Iaj^jui 

.l*£Lu j»! jl£ Sjjli->G 


.^.j_^aJIj (jhJJ Jajljill ^ AjSIuIIj ^Ua (J£ ^luix 

AujIjj^£ AiUa ^Ajc-gjuj] AjjIj,^ Ailla 4 dja 1I Jj AiUall (JSuj opLAa^l Ala3 

Cj! J A_ a Jl JSluj djjAlI djUjjASJI cJa-^J AiUall dAA .^d^L^al ^Iuaq] 

A_aLL 0 jAa^o JaI AjjiUa CjLj^aa Jl CjUjjmSJVI dAA Juju .SjIIg 
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Ql _J J1J. _fiU l JL\\ . Ijj^o 4 J 4 j L Hj U a! ^ ^ JSjoU 

Jcliu c jUc 1 ^ tjUlI <jj£d (jIjWI (jli i4jji]l 4iUall dlLjiuJ-o 

dlljiJlj S-LuoSl^ ^)JjIj ^jU^jS 

cliljj3_uua «c djlA ^iSj3 tljJajl uJjjjaSjyij 4-2kjLfc 

. (j^Uh 4_La ^jli£JI ^ jjJall iJjlilo ‘L$J^ J) <Jj3Ua 

^xjJl4l ASUafl 

(JjjUaaJ AiUaJl (jli (_£ jJjuo^o ^^ic. 4jl LjaJ 

V CjLjOjulaII ajiA <jjj .({U\ 4idJ UjLjj^tua C5 i& 

jA jjjA L-iliuijlSj tiljIjS 1914 ^Ic- ^a ,4iUa Aj| Sjill 

* . * * 

. SjjAak 4_j^^j (JjJa^j S^^all a^A I^JuLlc ULa^j (jLo-lij ^.Jjjjuj 4^4ju u&j 

tdlljjjj£Jj j-L^aJ dlluj 4^-a. (j-o (3^° S- 5 ^juI ^3 £jJa jJ 

t. t vV>j lT laJj ^ tdjjJi J^V) ^4 jiall 

. jLnll jl^a. £-a 4Jj)i«-i^x 4 ^ ja ■ ^1 ia. jj u*\' • iia. . ^ dlljjjjfUV t 

^a Lo£ ^ 4 "v^ao^'l ^a IjUj iilLoJI LcAic 

4^o&j jLnll jAiujla (3 jj^ ^Uju£la 3I pliaVI $jiA 

l^A (Jj^aj LoJjCj i diLbuJ j iilLuilt (JJJ jja tj-^l j 4^j4^11 ^3 

J^l£ ^^Iaj ^'j® lij (jLa iCjIjIjs 4.9 ^j 

Ijjj jLnll ul^ 4.9 (j-A Jj lij .cLiljjjiSJyi <aUa 

• JIjJjVLs ^jx 

P * 

-Ljijj V diljij diljjjjSJyI (j) l,\jL=k dl]j 

Jixi <C. jj^o Sjj <aUa (jl JJ^ll j£k> (illi ^jj .S^^x 4jUa J^.1 Vj 


• 1996 ^4ja 1*J1 wJ^jLaoll 4 JUjj JLiu. ^ 14 \\ 
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(j£-cJ IjJojI bA d>l j31l AiUa 13] . JajujjjLo UJ^ t^luJl dsLa^J 

tl^jojLLd Sj3 J£J jl jl^o! JLo tlg-ijbS 

I 3 U »uflj ^311 u-lluJI jA I 3 a j tl$J Aj^aUJI IgjlsLuba clgjla^J 

. VlgJba (JSJ S dil jLwU lL)I j3U Ajj jjJsdl C-flbJaV' (JboJ 


flj4jSlt (j$l SjjaJ 

i fljuAi jj^uiL ^ojujj l^jl ^A 4^)A jj S^)31 Sjjj£1I 

i-3nlV^ ^^jLa*j£JI t. Jiaa .AjjUajSJI j*-abxll 

s? 

li* r lS .^c-L-saJI Ujjtejl 1 *jj JjJa. d858 flc- 4 jjL«j£]I 

AjjUajSJI t 'ch-^ (JJjjUajS]! J ijjjjljjjill «-llUaa^La t-Juii-aj]! 

f * 5 

<J£ <jl ^>2 aC £jujbll Ajl^_i -iLc tl jJajl AjI . Ia^jj>jj ^ ^oll 

*3a dijl£j . Aj^ajl tJAaj t Ajj3j jj^-o ^jI_Lcj£ jj^aJC- 
^Ia' ^jll Ja!^)3jAp 

.^£1 J^\ (jjJ-iaJI l-^J IpL Ij^otaJ 


.[Z] 4jj 3 l$£ll<aj dibjI J-iC. jA bjbxj£ IjuVtc* j-ixj ^ 

^ j3I$JI Sj 3 .1 =Z dibjjj£J] I4J ^ja^jjjj^JI Sj3 (j]i Ij£aj 

^)A^Jaj .^Jj ... 3 =z dibjjiSJ] Aj^b oj 3 t 2 =Z t^jbjjp£Jj 

1 ? # 

jjjj ^jj]i ujIjIaaIi jj-o ic.jj (_jjJi Jj^ tijijjjjSjyi * 

J! 3' u^'jili JJ lIjIjIaJI d 3 a jUaal L-ib-Ajl ^jJaau .' gjW 

jAjj jlxo J£ ...3=r| t2=r| 11 =r| : 3 jjix-o a!oI£ (r|) ^Jijl 
t( jbjjj£Jl JL^jJ 11 =T| (Jskt .(jljj-ill I4 jlLftj dAjjjj£]yi 

^Loj t 3 =T| (J>' L>°J c 2 =T| (3>t L>°J 

/jj-i . cIjI j' JLoJI o 3 a djLoLojJajl /j^o Ajj£^o dj 3 J£ .bjjj£ 3 l 


^3ll tAjjbuoj£]l jA-abxll ^ jjAII l jjinadll Ji3b ^3 
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l_jLu) i .\lUa (JJJ (JjjLujI ^Jc t— fljjlVid LgJuJaj 

4(Jjj|jjJl3l dDLoa. ^3 Ji9 ^jJl i^LjijA tJjjSjjjlj C-L^Ua 

AjUalVl S.3A <jl i ^jI Lftnl^ ^A-cajC' <J£ AjJt UaB X Ajtjull C-iLllal 4-uil^p 
<jl 4^^^) 4^^ La£ c [Z] -i^*-St -Ij.Wlj ^ajojJ A-^olialj! ^Juj 

t „ 5 

.LLdJI ^a^u^aoj ^lij l^jji (J£-ul3 c jjAllo lg -3 jj^aUxJl /j^ixj 

l$jl& jjJj dsljl jJaII JicljS & jSI ^3 ^)AjJ U^ ^ 

djl^jl 4jaj3J Aoij £jJajj (LcJii ^Jadl ^Ualujl ^-Loi^a <jU 4 elAj j I 

^1 L$jl5Uaj dilJA aII ^j±i Ai^al il\ CjIbLuiaII 

AjJjjJaJt i c\\VSl\ ^jjjLjAj 4j.u]| aJA AjjlSIj ^2 la ^S-Ij ^jt ^LLojujI >1^Laaj 
P * 

<jl aJ ^jjju . jfc \±*\ J 4<pUajS« 4 jxj1a1Ij AxAL oaII 

(j^o JJ-» >■ ^ ^gjJa (jlSjUaJJ ^jjIjaIIj C_jLuiaJI 

Aj^alJI LajIj cAj^SkJlll jxJu Aj^)iai3i -Iaj I ^A . UaaJI 

.^iullj ^C* djjlS t^A Aj^aall cliJja 4Aj^)Jajll 2£>jfi ^jll ^^A 

L JJJ tfLjAjSflJ f^ual) ^jjj (jjl£]l -Lajljjlt jAjj jia. jjj i\2&Jb 

dsljj]l AjjjI jAl li^Sa 4dJjxllj cAa.jt La I^Aj » l^flljJalj cLiljjll djLii 
lLi2^)C I^Aj .A-AJjjJ^H LJiLilaVt Aj^Sj La AJaa^Lo ^jxa I^)LjcI IgjLjjj 
^Lj 1 jl jA Lo t^A-iJ^iJait cJlLiJaVI AjujIjJ A-iiila3l ^LlajSJI 
SjlC LuULJ 'I £ LuojSLjt .l^2k t ^ n Aj| ^SllLuj 

.AjjaAj ^ ^-uiLuiVI t^ .flllV j ^j^la]l .C-flUiail AuujIjJ 


(JjSjj ^j]| aJUJI Ljajl 11913 ^Ic- Sjj^jill Ajjj^Ij ^ ^ jAjJ Aa.1 J 
o^)j aJIa. V L>° Laj]j ;S^a.lj ©l^i qa Ja^3 aV*i11 I^jS 

(jl jik.lj ^jjjl^j (J^a. JaaS djljjjpST^I jtilljl .Ajj^)^ ^]j 

.cIjLs jjp^iyi (JJJ A^jUiuJl d La (J*AJ JjJJ (jjj t^jjjl ^lll ( JJJ ialijjVI 
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JjSM ^a <]12J &3a t^jbuuuSI l^iL ja SjaS jy^ 

AjjSlla CjLjHulo tL-bJ liA LJ&y -ll2k -4 jjU\ 1I pLxj£J! SjLoj Loj3 

4Jlio Igjj tlgidla liDUaul (jl (jS-oj cliljjJaJl <jl (jlc-tj 

jSJI jjiajj jjgJa -1*_) Vj tg^ja Jal£ 3^1 j ^1 lgj Slj tAjjiju 

.1930 flc 




ijSj v _^)A^j ^jl£al ^jLa 4 <._ ‘ij^^yud ^A LaS 

lg_Lc J£uil dljU^LA^ c*lnKu jj$2a ^-V^; Jjjj 

g-lVlll Jj jl^agjuJ 4 ^xiAI&a]I Sjjj i4J$k\j^\ Sjjall o3a JjaL .S^)jjjUx 

. d>v 1 a1%V Ij 4jc. ^-1*J UJL^ajJ <11 JlllujI J jU ^<uaJl c .L^ijll <j£ ^jC- 

£3^0 <a^)jtx <-uiij Lli2^]( ^3 j£xu V \<&W ^JJ v_fljju l^Aj 

tI^ juj^Aj ^lill 0jAlk]l (jijjij ( ^jjLia (j£ jjl Lukajl (jjlUri LaS <C*^uij 

.£Incertitude AjSjp^^UI 1^ jaI3aj 


L& I^)jujI LoJlc- Jk.}j i jl judO^L 

_ 1925 CjIjIuJI ^11 j^. <±L-a AjjJaljj ^ijui! ^Ic. <aLuuSI Llj^c- j 

jLojajII JL« 4D^j^juj L^l&l ^AjLojoiI CjjL-<a pLdlc. (jiau^poj 11930 

^jiiljj LfjtjujtJl t^-jjjjjA jjjJj t jajjJjjii (jjjjjl 

U-°JJ^J Jjj £Jja« 1£ t> ‘g3>1 

lLj^) 2I tiljSJj Al S tdJij ^>Ajj jliL (Ja3 ^Jj^aLuaa 

.Igjli J^u A a^\a <a-o3 *3a Jilj . Jjllijt 


<tf»ah <~A±uSl jSIj tilul£ aa1I CiLuj1£juI Ja Ja^V jjllLijl ^jl£ 

V aLl» * aIS) Ajj ,<axul (jl ^jJaluul j)Sj ^ <J^jlac.j 

.«jAjlL <—ixL 
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^ * 

AjjSUa djljj^jaua tAii^Sk (J£2j tSjJ (J£J ^gjj !)L1S ^*-il Jjj 

Jj lIjIj d.lA . \ $ jlc. "^jJajjij" <jl Clilj j jpSJ^! ^jJV\jyal 

Ifl t/13T J <jC Aludii* ^luj t JjS ^JA [\i\Jl LftS tljl ^^3 tlijljfUl 

a^A Vj -l^tjalt ^jtYjjun V djljjjiSJVIj .A6 jli Aijjj CjliLuwj 

• ^klaudll ^Jc V] (jl V llal^al J LaS t lIjIjjJjolaSI 

tAijLja9 CjIjLdlj tAjjSUa diljlj*j a^pll ^A ILa 4^* ilallj 

C> <S* U^J JJ^J UJ J 

. Aa^auiaII A3Lia]| lIsIj jioua 

^a ^.jlaTuuJ V £> AA AsLUI cljljjjuuwi 

V] V iA^jJ Jjl JjVl 5iUall <_£jluwa ^LLo .UjU 

s* 

cl)bjJ^3l AjuLoJ LJLlJ 4(jJu^a i-ttC-1 jJaa ^jldll (_£ jPjuiaSI 4^jjjjjiSJj 
^Laj 4j| V^LaJt ILa £jjajh (j) (j c Lft .^tlj ...(6 + 2) 
ojj J£J .c_jjSVli ujjsVl iLuill AiUaJt IjjlaI 1*Jj 4(JLujVLj Ujlux cLjL^j^I 
^alj JJC- (jj£j JJA.VI .Sc-^Iaa AsUa djLjjTljuui itjj t S ^Sojuia 

djl_^.^p^ CLJ^ 4£^La-a (Jjhiu ^)iki Jjji U^J .£^jui11 

P i? ^ 

(jS^aJ ." AjJa^a^-a" cljljjiauJl o jlA ^ajaiJ . UlS Ac-^li ^^LuJI 
(jl ^^UjabaJt (_£ jiabal) AJlAjuL^ ^«Ac* AIajuU ASUa (_£ _J\ k u a (jjjiSsJV 

o±a 4-l^J dUi ^a . ^xj ^-ila3lj ?<j^aja-a Jlaus Jl JliLU>U djJIjlj 

dIiIjVI ^..-.l^j (j^J J) jjiui^a ^a jiftll ^jjaiuU ^£J AjalSJI AsUallj 

s? ^ ^ 

AlUall LaLoJ ^A (jj^j <jl L, 1>J Iaj^>aj ^-ijj^ ASUalt ^ji Jj 
A3 Ua]I AjaluJ La )La j t ^jJUjfui^a]) ^ jSliall AfiS) ^alt 

CLjIjIaa Asiil jft AjJa^a^a]) diljjjjSJyi oLa (Ja ^j£Jj . OiLaJI 
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q)! j] IAjUj ^jjoJ /j£J j i^JU ^JLlujj 

ia » jx&\ 6 ^a . djbjjmj SjSLulaII CjLjpju4a]I dbaul (j^ajjVill 
ijij duj tduj) <j£juiU <Lli AiUa tlllj Jpjul* ^g-lc. ^jSLujJ J) 

^JLLJI <JjSj J| LcAlC- . Jj.^, l£ jIa ^jSjui ^gjj 

(3^1 ^jgj » u (Jl^ (J? jfu*uo Ja^LuJ .4Jaj)9^k a 

e 

*■ e a 

(JjiaJ LoLaj Ij^Lu^ (^j^lll^ JjJa ^ jA-aU t AilL 


jj^Jl 

jl, ^."'-s.1 ^_al ^]l_i i^jl . Lijij^Lo ( j3 lajjLu La ml _j_j)l ^ -n K O^L-a 

^ Jf 

£>3a XnjJj .^Lljul^U ^jJaJ^xj]| j\.\^y\ 4 ]ajyj| JJ LiJjjJa \ a\\ k^\' 

. UI *i\k.*a3 ^3 U£ La£ cojLoJt _ c- jjJajl diU^laJ ^)ALc ^ic 4j\jjuJl 

£-Jaj ^3 tjj J^a 6^ya^)^o 4aUa ^g j\kaa Jb- Lj<jl ^Jajgiil 
. IjIjSluil Jj£l <SUa juaa j ^.j UjUJj ^jSjll jSLolc jjC- 

(3^)^ 3^3^ LoL*J ^A tAjaUa ^gl (J^3a fr jjJaj Ijj ^-<Jaa3 

£jjJa]| 13 a ^Ja*J . ^iLauill j^juiaII j ^gjjjud-cJI AaUall 

^ ALl^J ^£J A-ojIvUt <aSLUI t) jjar ui LjaJ^pu ^jjjjSTiU 

d3a c-UaC'V AaUall . ^SJUaudl AliaUa ^g jdx.^ ^3 

^A I 3a . 1$j jjIjj V JaaLwJI »jjJall ^jl L—u^j il^k AijxjJa 
^j^lj . (<al jaU^I J^a AJLuj ^jj^ajoC* -ILa ^jjIjjouI AjlS jJ C^^l) ^pa^>^All 
L^jjua (jli ^jSUa ^gjiuu 

^ 1 * >rillS (Aakj^i] I 4 jjaAj (JI^JaVLi t l^-juoflj ^ajLuta^JLj 4c>j^Ja]l 

4 ^.^jJaJ jjbia ^Ijljuj Ijj^l Ijj .(3.8 cJS-ki JaSLuil! 

. 1 '\a^ lij l^A . JLuI ^Iajuj 
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3.8 <J£*1 

i(a 

.jJAIl „I tjr jjIaS (b 


AiuaLui (jSlj V lijl cjVI (jiajliijl 

e 

AiUa CjLjiau dJjak.ju tU-jua. l$-L* CjUjjSSjyi ^jjSj ^j]I 

jJb-flU cJfljjgJ Djj <j£ 4jj£ju LJBJjgJ S^Ualt a 1 ® AJLaJI aj& .AjIIc 

* 

‘(Jji.^11 (jx SjJsjua AxaS (j-o UDUajl .AjuiAj CjSjII ^ IftejM. 
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$.!d4A JS JUC. qa Aoa£ ^9*0 

d 1 ^^3 4 ^ -v j) a 4K J 4 4 uifli j| ^ ^ l a ^ i n 41 ^ i n q j 1^_1 

JjAjuj t^Ula ^JjjJa ^lauai : jj!HI ^a I 3a .4 xmaj 

j3jj L..,UkJ :^£jl±aJ jjj^a (j* -1>V tillj (jj^aal AjI jjC 

dlUjiaw ^Jc d^ljidl uj^pll ^j-a Aj-aS Cjbj ju£Jj d^pLall 

OjJ&ty\ (jV t.j»Jb^a j^al I^Aj . l$Jjbj AlaaJ ^J1 Igjlc> ^.ILVIj AjJa^)a^a 

s? ^ 

Lu^uiJ LjLaJj ^a ln9 i tij J* J^-aJ Jlc- A3Ua jpjuua 

AjjjJjll ^1 AaJluil ^j^a AjV dllj ^Jj . ^jJ^l ASUa]l lIjIj jlbui-a ^ic- 


(JJaLlaII jlj ^tLa ^3 jfcJ£ <Lou£l ^r jJg]l dIajuiaH 

.uksi 

<j-a ^jic.t AiUa IgjUaC.^ ujUjjj^IVI JjVI &J-all ^ s-LjaJ 

dJA .^^JL^ba & j> v IjjJ .A_j]| IgJLuJjjl jl^)J ^£^11 ^jPjuIaII 

^jluna ^^Jc. Lul -Ij-lZk (j*a £3j i^Llla ^5 jp.JulA.ll ^jic-1 CjIjJJJ^I 

__ Jf 

Ij&AJ JA.I £ jjJaJ l^J^-Ljaj ^dlaljuij ibjJa ^LGj AiUaJl 

^Ujb JjLi ^£j^aVl (jl ^Sl^ll *C5‘ xJnTi]l ^^Jc. JjA^^k'1 

^uJall Juilj ^Lul ^)1 jjujI£, 4j9Ko A-atSI 4x_) ^ jl^.1 

J Jls Aj| A^^pl bSl^) <jl£ d_jjLa* L baAic- .^JjjJall 

S^jLa. j!LujI£ ^la . JJ^-11 CJjIjul^I jL^j] ^JadjuiV ^jSl j!jjujI£ JLaC-l 

.bllj ,^j^a (jJJUui 4*J 






1 t^ljjjiall jl ujIjSJI Iaa J d'l^o &4c CjjjS 

"" $ 

t l ' ^ jll J^U. 4 r^l ^oAtLojlj jx c 0 &* 1 \ Jc Igjj 4 (_£jl*JI 

j£Jj . lJj) jia»V I j L-jjJaJl jx Lc- jj ^gjuaoSGj t4j* h.\a j V 4 jUj J. U ^J 

Uj JaJAJ jill ^aJl*]l JJuoiJ ^SjpJ 4^-Ojoij dulS £ UjiaH Ai^)*-0 jU 4 (JjliLJL 
.L-jLySu jl d jg^J jISjjIj jjualU 4 Jj£li jj£I 4UI Tt-GJoaJ JLajI JlLc jUal j-ojAa 
(»1* ^ jjtUul l^Jjal (jjfl 4 6 j^. AjjjoU^I 4jJsu]| JLa*J 

jl j 4^^-Ludj ^ j$ix jA CjIjII jU a£U1I IaUU 41950 

Lq^j3|^)J ^aII jlS-all Jc- v—i*jpj 4 jU/al jl<i Lo^j) Jc jJJAa. J! JaiJI 
jlj 4^^)^VI Jl LgaIa^J j-c V ji jl jfLaj <aUallj aJj£JI jlj 4<i* 
t$J£ tjjSJI J Aa.Jj jl j£^aj ^Jl ^SVI 5 x.JjuJI ^A ^jjAall <C*^joj 
V 4 j^Sju Lgjji 4iUj lJjIIaII ^uaJ! W ^jaUa 

Ajlla^k^vLo 4 .Lu^i.-v c 4 j^Al^JJ j£Jj tA-JI^C- AjjJaUj dil A jajuiJ 

jjSVI ^>-oVI jAj 4^AjsJI l^-Lo ^jJajl jl Ua ^jua& 3 J& jlal 4A5 j34 

AjjJaal IgJij .UaJ La IaI Jyi^j 4Al ." jUaVI" <-j>s*j3l j-a A-IaAI 

.4iLLk AjjlS l$jl j^jj 4^Laill ^Uojyi Cijl£ ^k^jl ^Ljja 
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tlgulj ^j\\ 4 4j_luu]Ij ja)1\ LoJUC' i4_i*_^a 

. 1-la* UjJLS IgJlSJ j 

jM ^ 

^jLujjVI jjSjj .(!jA L-bi^ ^LIlc. Ajc* Aji^uII Ajjlaj 

^ ^ojJj tl^J /JjjIj V ^-C-JjoiJ AjuAjuj ^Ja Jc. 

4 (jj Vfi* j I^jIS 4 JJlc. ^a il o^A ^_sG ^jjla tljJj-cc. 

.4 nOmll ^JZ, 4 \*Q*Vt n>ft J 3^)5l]| /jli t4_ij^SjuJI l-lbG *. l . : .U,iAJk 4jl 4 4^1] j Ujla ia J 

. jaJI £JLixji jli 4 ju^uj Ajjiuill UUlS Ijj tA-Jc-j 

^3 ^oljll ^1^31 UiC' ^iijuJ ajS^I iljui tV» jjljjJJa. td]j Jd 

U .(1.9 JSjuJI Viilli ljL<J . J^aJ! Aju* ^jlS jSj t«4 ni^B 

LaJhC. j tA-uiudll Jl J3*JJ 14 jjjjgJI <c-^juj IgJ 44 n^ull Ja.jj 

.4jjiuJl ^Ic jSj (J&l Lp^ac> Ia^Loia jjjli 4cl^JI ^^^3 ^ojp 

. Ual£jg lxJa9 ajoi^jj DjSS ^)Lui* AiiJalt I USI^-o 

C_A3^jj 3^)S11 JSjoj '4-Ujuiill 4 ^ U>‘^ LajujIjujI i 1 *i A 

LoJjujVj 4^ 4x.L^a IjUaII I^A .4_Lo al^}j ^lc 

cV .4j^j^alx^o J jjill j ill ^ \* K^i ^jlS 4 JjaJl ^a 

Lo-Xi*a 4 ^jJj U_ijl£ Ijj I^jaljla JuJ^ vli* IjjJa^lc. 

jab I-Iaaj £Su <jl c iaJ l$jli 4 1 J>aj ^ ^g-lcl Aj&Sn 4u^aL-aj ^LJj 

^lSL l^jl £il^11 .diliiljl ^a (jjij jLuuJI u' u'^ c '^ 

liA i)SJj .4j£Luj (J-«jVi (jl jUjA liAj S^c-la 

(illjA (jjaJ 4j| 4lba£L^o 4 L5^^ U^U^' 

• " jV\\ A 4 UtillL ^kJJ 4£ 4 ^ 3 !]^^ ^a^lc. 

• Jj* v> (»J 


234 



1.9 J&£ 

! t A ijinitt jaJ SjS 

^ * jifl jLaa (a 

. JaIIj 4jAyJt <jl tAiJaH qa jjj$ LtS (b 
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<ji UI s^SI aII »LojyJI Aju'Sk IaJuc. 

c AIljUJI AsjAsJI l^.bo C ^UVil ^pa^jVl <j! j (JSUjlj A&j Lili 

c^jJaj^U AjjguJU ^jjijaao jJC* Ala^ill aJA ^9 1 luifljl UJ^ UjV 

c * * 

S& Aji Ij^l^j ^^JjJlc* ( j£j j .1^.1 j Iaja^ C U (JSLjaJ ilgJCA ^H<11 ^-Jl 
C5-^ t<^-lUftj (jlj ^UjIj Lca>jA AibiaH jUac*l ^jl^-aVU (jj^3 

^.l^cli cAU^a AjauJa ^jjSjjoI Aja&J ^g-LJU. J £LJjU]l Ajjik^uJ ( j^c . (jillLuj 

j£ j* ^ ^jVt £-JaS ^Ull 4Heliocentrique ^huiUII AjJ£ja Ajjkj 
^ a^jl^ll 4L_l£l jSJI clI jUua cjLui^ J\ ^13 j L. a^jaj I j U joj 

g^c sfc t 

^jJjaaJI ^Ll 9 4 LgJtjJaj ^Sll tillj <ja tAjSifl (Jjl^. 

4 1633 <_£jcj *l*l j ^glJlc- JIa^JI jli ^aLUI 

% S= 

AjaOLUI CjUL*a 1^ja^5 ^jlA\ jUl cAjliSJI Ajb Iaj VU^a jl£ 

.AL-ati <jSj 

J)Ux4S ^jAj*J 4^Uly[yi 

LoS . IaIx. <jj jUc-j Ajuoj jiiijl jac 1950 

(JA ^_flj^*A ^)JC. 4<J^J ^ ^J^j.%l^)j]l C fi^A ^9 Uj^LbuiA 11 ‘l4il.nl 
^g-AjaUjuj Lo AjS <jia^}& VUa ^)juU Ujja. c^aUJI UjC A^aLi.j 

JJu*j l$jt9J (j£ij c _ 5 -LjJLc^ jl£il ^gic SnJi JILJI Ija ^ .d^^.ja 3I 4ju t n\l 
UjI <illi Aio cJUaII )ja ^ . IjUS jj£I tljUS Ijj-S 

t 't^iLLulA 1 ^}LoLk L^lcr dIajujI Ia cALU AC-^JjuoJ c3®^Uj ^tC' (jlSkA 


.UaiLiLJ liiUi.1 in^^LuiJ tl.l&. ALl9J CjUjUL AjI jil jli 

^Ioj La jj V (c^J^ Ua) Aj»> JU5 AJnflil AijouSL jUa <.^ ll ui^l Ail jUiC-L 

. \jjJaLj jl LuLjaS 

j$9 jaluiAli jl UaUJl Lal t^U ta V 3 A CajIj]) ^* 1 \ 

^ jIa]^ A C. ^ ■ ■'"* A ^JJC- bJ^LUtiA Aajlj J^ 'j 
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JiaJ J .A^^a. ^ jl UjU jl£ I i] la A 3 ^)*a (jlLa^ll ^)JC- jfllj 

* f 

jUaS £-0 ^JalSjj jUaS ^3 !> 1 !lo 4Aju>nlU (jjjluiaVI (jt ^Uailudl Lio 

(j^a^aiJI AJI jVj ?j£lud U$,u c^tj ?A£^)^ ^ jA jJjUaii3l Cj* (^li 

JjaC- jl tluj ilnjuCn 4(jjjUaklt Alaa jr jla* jlaij (jt i -j 

(jt UI j)?LaJ 4 AIlU 4C.Jjoij jLLaJ Sjjlla ^3 U^aljJ lo U] 

^131 5^.1sli 3I 4(jiajVt ^gic. LoS j£U 4^bjS/l (J*AJ la£ (jiiJJ ^UUoJ 
jjjjlj3 (jl ^_i*J Ua AjaIc. CjIjUaj .(jiaj^l ^Ic. la£ 4-uiij ^*Ja]| t$J I 4 KU 
Uj b\j.aJua ^3JU V lilli j£l 4(J*li ^tC' ^A pUjjill 

^3 ^Juda3 4<juul VU A£^>a £-JUU (jl u ^>j 1 .&La3 <*L)jU jl S^)jUa3l dlC'jLuU 
sj^^aII Ajijaui] (JjS/l ^-uiLujVl IaiaII ^a Ua . !>loLa L^Lc* (_pjJ 

luuI A^U-a / c j]| 


AjaSU^aj U£j UI j£Jj vAj jj3 dya (j-o JJjL 3 c-Uo-al ^Ull IjliaII 

^3 Aji (jjUiaul ^£1 .Jajudjl (jj^j*^ 4Ujla (jj-iaJI jj£^U 4 AjfllViAlI 

£ 

LoSj 4^lc- CLijIj ^A £j)»in'l Ax-^juj (jU 4^^l& AlaUJl <jjla^}l*JI 

(J^ juaJ UjU S jl aj ui ^ic _JJUuj LoAiCr 4(jl jj^)J j 

(jli 4 S J j^ll SjLa xjdll a La (j^o AjjjjJa Axkja I 0 .HC. jfUj .^^uil 

(JjjJI I^-^Uv ^)aLud ^A .^^uil jKAl V f-J^H 

chji^ 

J-aLk j)jJ ^1 jail ^U^A uxj 4dUiLajl La ^il 

(jUjUL :aJU1I AjjaUJI jjj^oTuI . djUUkj^l <JS ^ ailU ac-jjoij 4 ^ jLa 

Sf 

Lu^Sj Ax.jjau IftAljiaJ 4 (jjjuSLilLa (jjAlajl ^ (jl^jjujj 4Ajaiij ^lsQj^l ^te. 


• w uajVl jl jjl ^ 5 ^ c>ajVl jj3 j^ jA jjj jl j£j 3 ^ U a Tu J Jal (j^ 
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Lua jl jA^aJ U^xLlij A ^3j 4lA^ SjjjSL Ac-jjuoj I 4<LajAjua 

(jfr LaAlA^j Aajjjj La^-Sjjla (jLuljj ^J 4 ’ ' q£s La" 4ajjjJa A kS%Aj 
IaaIa^V AjjjuAII A^^aJl c_L^aj UI ^jfLaJ Aj 13 4 AuU ^Ic* A^.jj V AjI Loj 
(JjjLS LajI Ia] . AjjU 4^^kVt jl 4 LaAI a^J <jl ^jAal jiaL jl 

^aII /jijLSjl 4 JU AjI 4 jUjc.^U (JaaIoiS 4 z j-AaJI Ac-^joj 
Ac-^uj ^a 0 ^)jUa]l Ac^>joj £• ^2aj <jl l■ \y] 4o^)Jli£ Ac.^- udj jA ^ill ajUU]! 

. AjujIaaII 

^0 CjjAx-al AjJjjJall AjJa-a^ll /jV 4 AjjII I3a c-^-A V AjI ^31 ^11 
1$jC*^>juj ^A\ djjLUl <^3 ^.jjJal! 4 x.^>juj (JjjIjSJj 4Ajoiij AjS^SI ^3 ^jjJjjUa]) 
AjjjjJall 1 $jj£ IgJ djjUa l£ b' *L^Asaut ^jauutsu ^UaJ V AiJoj 

4 U jLn ^.1 4UI ^jSLaj . j^nn Aa.jx c j-AaJI <jl jLnc-U 4 AjS^II £■* jjj 
A-buAlU A^^jAlo jjC (JJJ^jUaSI ^A^j <jl J^j (jl 

. A^jj V 4-jl jUjC-U 6 A-uL AjjuiilU A^^pAo A-LulJ I g j£Ij 4 < ^ fl Jj!iU 

(_£^p>Vlj AjSLoj LoaIa^I 4 ^jju^)^.Ull aIIa. UK a ^ Ua aIL^JI 

Q i n <jj . $.LaJI ^^3 ^ La^jtialflj A I ^3 4 A^^p> AJUx ^3 

Aju 4£fU]U J >U^^I A^akj UiUajl L^)j|j j AVn Ap .jx a]jj 
< jl ^jja. LS* 4 jj| jAII ^)Sj-a ^3 LajJ ApjJ AjSLuJI SjikUlI /j]3 4 La AjSj 

Ujou] (jL^pUJI . Jj| jAII oAA JjlpjJ <w_S^juU 4 AjU^joJ aSj^ ^3 ^!ill S^p-Ull 

^jfill ^A La3 .^. jjJall AjjuAIU ^jjJ^)jUa]l (JL^ ^A La£ Aju3j ^3 

(JS lAAj .^.LaJl ^A A-uU Ajk^j ^jjj^^UII aSIa ^^3 AjI ^A 
AjU. jxll .AjSLgO A]^)AjJ 6^)^U Alk jJ 4^^^all I Ag-1 AjjuulU .^.^jA 

.^.LJI jA ^aII AjjuuIU jAnn l^jo3j 
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^>lc. V lij ttlulj Aa>.jJ V t$Ljafi]l ^^kl oj^s 

£ ^ JS • ^jSLoj ^A Lo J (jj^^Vl La Aj A bal \ IL JlA^J /Jji ^-jLnu'i ^lixa 

. bjljiil CLljIj AJI j^Aj ALunSlj jliij) ^^A £ LiJaalt ^B A^^pJl .^jjau 
.3B^)JC Ailk^ll AojIjJI AJaijll 4^^kl o^a U^J 

cA$]| 

AjuoBJ jA (juijJ td^Alj ^-lc <^a tljBAij^La ^)Laui <jl b^)£j 
£-a 4 Aj^LiII LaAic .ABjAall ^j-a jl d^kLdl ^j-a AjlIJ ^lalj t^Uurv 

.A-uifij ^.^julll (Jjua^iiujA o^^UlI Aj^jLjj j ^ic-1 ^B oI j ( ^jjJa -latLuij 


j^aC. t-jlJ j LjIa j jA to^kLJl <j-a ^JJ La£, jjJaJI jLaui £|j 

J jUjcLs IAlk x*n AjAC-li^ JjlElg AiJaJl ^£.jj LaS Lal 

, ^ jjAoJI Ac*^)juj ^j-a ^jj£j ^jjl D^kUlt 

Cjjuu3 Lgjl aSLij t C. jwill l g ■* kflj ^ill CjIbLuiaII (JjjIu 3 L-ijI lij 
aJLJI oAA ^B .AjLjsJI jl S^ALaII ^j-a tg juijl/ 1 a!>a Lg jua&J LajB 
^^A AbLuiaII <jl ^ ^la-a 4dAA <JL^JI ^j . <jj£jbai ajuA-SM 
• AB LjoaII ^A Ac*^juJI IjJ c^a^]L AC-^)juilt 

|jl cjaj AjuAalt <j^a jt tS^)ALi]| ^a AuualLall Ac^juJI ^Ib tiliB £-cj 

^jjjLLaJl ALiBjlt jL Jjjill ^A dlli <jx D Ai^>jJl ABJjlall .AAjIj 

ft A11 AjBjJ! . ABjJall ^jjjlLall A-uiij ^A S^AbJI ^lc ^ya 

U£ t^jjul t jl AjB j]| . AAuali ujB^II j^uiBl d ,^t (j^ 

Lg ic L-iSjJj cA j£Jj ;Ab1Li>q A-^jS tAa-ajjJl SLiaJI ^B ABj*j 
^- ic- j^j-a ^jjjlLaJI ^>4^ lj>J I jj . AjaiLiH Djtlaj ^jll ^^IaJI 

AJU. ^B tABjJa!! ^j-a ^jlLaJl ^Aa^ll (J-k-alill ^jj£j3 it 0 

:Ai^L*JL Iawx 
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diajll jja . * jdaJi C d^AJI V jLuc^Ij 

c * 

Jjju IjlAj 4^jJaLa]| ^gk ^>laj31 (Jj-aLall /JjjJj 4Aj*oSu aL^jVI LojJ 

. g» ^-lcl Ac-^juj AJ ^iul lq ^1 ^jl ^A ^jujLujI L. lUn] 

(jS-ajS cIa^jL^j lij llA^jLau V Ac«^)juj ^A s-jjJall A^^juj (jl 

• pt jjll ^J) 

4 L 0 LoAic- AjI 1 A-laLaUJ CJ^ A J 

<J^3all LojJ ^A tA-il& (j^Su LoAit 4C^S^dbo ^j-o (jjtftLcJI 

t^llaA L$^y La£ lij .AUjIj lg_j| t£]^adaJl Lmal^o (_£«^ AjouAj 

■iWi ^l]| A Jt-U^aJl L,jj£j <jl (jfLaJ LiJaji loA . Ail hia\ 1 <j-alajj diS^ll J.ld 

T ) 2" 

. Z = Lo 1 — ~~ :a£1*1j tilSAj II — 4 jxl*JI I Aa 


^ u^ij V 4AiLuxj l-Loj dlli <J^3 coLujVI dia] lA^J 

# s* * 

QC* I ^)d£ ft V*, 1 L “ Wli J^ (il^adoll Ac-^JUJ (jj£j LoJOt Vj 4 ^ Id^-C^ LuJ 
2" 

JjUj 4 1 —-^~ ^)-U*j]l <jli 4 Aj2)IxJI djlc-jjuJI JaI ^yc .^jjJall Ax.^)juj 

\ c 

* * • * 

{j_ S-oj V £._51 jll :diA^j c-^d V J jl IaS 4 1 Al 4 jAjuj 4A^.Ij]I ULiC' 

1 j_A (jli 4 Ajj£JI Jxa 1000 Ac-jj^u jJau ojjUal A-Uuilba • * {tS ±» ^JJ 

A \ ^la]l J *j 5 j a 11 Aji _ Jj —St jl jSj £-0 jL-aSt ^ jLau jjjdll 

o^d ^ j»>ili A£-^juj jli tA£.Lu *j^ 100 UI £ jd jA ^ 

(Lu^Ju ^iul I^A !^jjdcJ! ^>JdC. ! 6 10 jA uliajlt J 4*n%j 

.«di J (j£-oJ V jLuc-Ij 
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ijj .!jJifl Lai *(0.99999999999) 

* ^ ^ 

Ujlj (JjSAj ^jl UI (jfLaJ L U£a iAijlLall dj^LaJI SJLulj ^niajJl Jaj^i 

. o AA ^jAj^aj 

4£ia AjjauJI 

Ajjlai]! ^ Lujjuj (jiaalU Ua^ui <jUj^aJj ! a£Lq ^xj 

Ia jl ^aJ j»j c S Uli Jjj-aj Aj^>aJ Vjl • (jjUUjl l^j^SI 

jlS Aj^rdJI &aa ^ <—i-^Jl .1887 ^Ic* ^ i^jjUUjl Jia 

jj^JLil (jijjA ^jUlLujJjS 4-^jaSI <_£a!I jj$ Uli jjj^I IA, 4 J^VI 

^ic t4j2 ^aSujj ^aII iajui^ll JAjlj lij iAj| j _ A^ya £jjJal! <jl 

AC-^juj LujU (jli ci^.1 AfiJ^la 

^A£.Luj/^S 100000) Ajaiij (jtumifl Jja. ^^ajVt dl^jl 

* * . * 

^UaIa LaJAj^aJ UjJaj c^Ua Jj J.a.1 £ya ,aAc* aLa^VI <^J 

J^JaIJI L-jIaaI 1 ,h a'V Ua . AiLubftH Ajufy ^LJAlj Aj3 Uj^.1 j 

^All jill 1 *jlj ^jAaJU Vj tAJjLaJua Igjl UoJj ^dLiidlASlI La ja) 
.1$jIa ^A A-ajall duLi du^. . jjAl) Ajdajl ^Ic. AjtjJajJ t^Laj^dll Ajjuta. 
AC-^)jjj (jl . ^ua jV 1 L>° jil (j-a ^IUa ^jSj jL^aikU 

. dilA L^jV I lfr*ii&J ^A £ j*>Jl 

el^a.1 ^^aj tmuons ^jUj^aII ^jujU Ai ^a AjjUII Aj^alJI 

tdjUjjlUlI j\ dUjAj^jUI jl cdlUjjpSJVI (JELo l$ij*j A-Jj^jutfajc* 

IajLuujIj . ^jjLmUj^JjG t$jAx dU^j J)a-ajjj iJjaJjjj 6 ^SlLuia ^Aj 

ULJI djli.vla.il da!^a!1 cjUjjIaII jli 299000) c-^dall ac.^uij 

LaJ (jSJj . jia 600 (J>a ^iSl ^laflJ ^jl V V) J^Jl (j-a 


aJjLa^ A W juA Ajja-da (Lepton AijiA. <jjj t ^iir. S jjw i r\ ^A 
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V AjJ 4 J^i\ JC J i^ya jVI (j* J* 6000 ^Uj jt Jc> Cq]j Igil 

Jc* t^io ^jjajajj 1^-LiSjj \ iiuflj l$j| Jl JI . l^-Lc J 1 iK^ij J JJj 

^ * 

« A la.il 1 » JJ c l'* ll j j \ a\\ ^jV » A llt ul] \ J 1 ^ 1> Jl.iO' ^a^latull I -iA • C>ajS/l 

Jjjj dja. S.La 4^ajVlj Jaijj-a 1 '\xy^y* (j) JjcJ jll Ajl^all 

^-ajuoJ Lo-a 4&j-a & JaC dluiJ J£l I^jjSLmJI AJLa* J AjuAlLall tillj Jc ! J& 
l*Ja .^aj/1 JJ Jj JL-a J^ J ^r Atjajj 4jia 9500 A3Luix JaSJ <jl IJ 

Aj| J J-La 9500 Ja% (jjJI 4jli 4 Aj Juu ^ill Ajjl^jaII ^Uall 

^a 4 AjJjuiill J .! Jx AjI ala V) Ja£j V Aiji 4 jA Ajt^j-a ^Uaj L,u»% 

... A-a^3j cdlj ^)JjudiJ L-ULj^aJI 


5 JluJI 4j< «JiUi 

Igjj .Ajj^il] (_>aL^ Jjul} «i.V (jjljjaul Aj Jail diUjll £ Labili 
(jjjj (JjjjaiSLa A-alil ^ill ^jlj Jajl jll 4AojuJalusuall 

dll J La,*\A*nn<a <iljj 1 J£i 4^ nutaljaLall JiaJlj (JiaJI 

.l^jJaju o jjAi-a <JJj AJaj) Jx j^jj ^jll ^>aI Jail ^a j-aj 
AJIjj^ jia JJ AjjuJal^ir a\\ ^bl Jail 4(jjl*h« ll (Jjusajl tAjJjadll ^l^k^Uulj 

4 S jjg uJt (jjjjIjLall -jjbjjll (jJiuJI Jj^aal A^oilba l-i&bj .Aojjuaj 

csjll Jii hj JJUuj u^jlju (jjjljj fA? J^j 

4/jJIjuaII J AjL>j$£ll AjjUaJI lIaSSaj |jj AjI (JjIjjuIjI tAjjgJaUjLall 

JJ Aiuullj (jJj J J-a^M (j]i 4 jm^11 J lJI^aI AJjouHj 

lj^ajc.1 lij .JaJjuU J1 jj^£ J ^a 4^p.VI LaA^.1 ”c5 J' 4(jALualt 

(jJJ "c5 J#«" (J SU1I I^A ^jli 4LaA^a.V AjILoJI dlUauaJI 4jylat£ 

. JJ .,.(Jl JaVl cliL^alSu Aajj J t. Jlj^£ 

^jIaII .ojSill iL^juuj (Jjj JLlall Jxill Jc (JJjiil ^ jla-a jjjaj 
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a jA 4jjjl iJJ^ AujIj^)^ (JjS U^ £-51 jll 

ajA ^j]i ^Jallj .^jljjl VVu*) ^jjSJLJI j' J] JjSj itn-\j 4 dj\ W Jl\\} Sjjau^all 

V] JU ^ J8S2 V J ‘W swll jliVI 

AjjljjgiJl Uj*^ ^jl Loj (J^Jj j jpaaILlo u^o AtujuU 


^jjjj£jy 4-fjjLaJI c5 j^j A^^JS-^' lS j* 8 j£> AjjuuII u' Jj * ^ .. . aAjIa 
U$-6J (Ubj*£) tjjij^a Ijjutj u]^ l'j^a 42 —J ^jjlo 1 4 ^10 ^^A 

jA^a^j £-jj jA I jA .t-lik AxlA j AjclAju i^. (A Ujj Jr>1 iiix| Al UJ-^ j' 

* c * % 

U jill 4 -J «v jjJl jjy i bjj,u^ ' Jajl U^.^u I jj I^£a - 4 j.ujUI 


.S-1^.1 j Ajcnla u-o <^A 4-jn<jjillj AjjIju£^I 


OlijpJV 

.jUSII u^ijjill (j^j\^j^\ (1946 — 1872) 

U 0 UfcLP^' uJJ u1>1 J^' 4 ujjjJuaJI jj^^ Aj1.Ij ^a 

Ajjjj]) ojA u^xJo .4Jbt5 aSju^ 1 g «oj-o»" j 'glajjmjj JC- u^-^ jl£j 4 AjJjoujl 

.ojj» i,si Aj^aS u^IjI 

c_j£j-o ^a L<aa^.I .Alu» u^jjic^j u jAA ^ ja*-j u^^-jj u^J 
U^jJ) »ACrjjai qa AjujS A&jjuU ^Lja&Jl ^ ojj^j fj^ 4 ^ 
.aJj!lo dJjC- jJVnjj u^J^' J^VIj .(a^u^' (j* %80 

JX^I uj) (JjJuAA^ D<Xtt ^1 4AjjjjJa AjjuJ U4*Jjl l - 4-W j 

U^jV' C5^ ^Ijill Ijj .( AjaLuU ^JjuoAj AjLaC» u^c jj£I *■ t V 

4%60 £-la2 J^Vl t-jA u^J 4 ' ^^J 0 AiaaJ AjC> Alui u^juia^ j^Luj 


A&u*^ A&u*^^ °j^ jls 4» jjJall Ac-'u^ ^o80 ^A Ac-jui jW^^ 1 

jIaII .(aIjoi 50 = ---) (juuj\ V Ajjjj Jj^J^ U^J^' u]^ 


80 
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Lo^jc.j . VI AjJjC- ^JC. b jaC' ^}j£j j 

A a ^jl I (jC* Ajjuo ^jj^joiC b^A C Aj^Iuj ^jls 

t^.uiii y Loj i A aj. 9 % . aJ^juoj 4jL1£ ^jujLuJ Uo^ qa ^jbu 

(jlj IjjIj (jl£ ^gjl ^911 y Jfj*j u' U^J u^ 


A ■sjnll i a 4_!l»JI e3A ^3 . £_jUaJI Ac-^*j ^x %80 A£. jj-uJ o^LolaH 

* 

Ifl >*t9*i (3^ l^>Uajl L 4d.3h ^JSLaJI ^J3j . l' ^A 

AjuiSJ ^c-joil S^)xj 6 LjLujj y&l ^j3 S^o l^il U* ” u miII” 




t(j\]raj V 3 -&JI 4-Uuull .AjoSI^-a]I lc.UaAjl tilljA y Ji\ ^a j 

£ £ 

AjSc.j .S^.Ij <lIj 5x.^juoj J£uj ^1 t jSjlula aJL^. ^ V] tLiaL n\ LaS 
a^x jLAj J ^Liill Jc. jl£ 4k jib ^UU 

,i_yaj$\ <^j J*JJ jj-lj taLaj^l jJJ*j] ®U^J «U 4 

•Sjj^i^ull ^j*j li a (jSa 


jiajl) _ *LiJai]| _ A-LojoU LaJa J-LcJ LaAic. dUi 


j) JjLaio J^A 5 l^>A U^J^I Ja)1\ C5^ ^jloi 4^2.9 J^ 1 

t S tar Trek ^ j?^JI <_j j a. J*AhJI jl&jl jl£ LiA .(LujSj 

(JliajVI lIAc-^juJ £A JJ^J 3)1 4jlc- OJ^ 4(^ill 

♦ yJI udJj £ja 


AiUaj <HS 

i b M* a cjUju^Lj ^Jj A^LaJI 3j^j 4 V (3^ u ^1 A^JjujIj 

3 jj tS^jaiLu 4 % mil .aJjSJI S^aJI aJlA AallLjj AjullLa 1 Vi^aj 

<]l^-io 4(^jLna.l AojouIIj^ ^ 3 ^ aJI^. <Jj£ 


. -i=*A! yj ^ C^ 0 -^ 3^ C>° Aj ^ Ua^ 
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2.9 Jii 

jdLuu V t jiLuu ^j!x1a .AojLua&H Aj£,jj» 

£*>*1 A^uulU) 

LuS 4<ilb gJ&uU <jl jioJ . uLulj ^lxS Ajjuullj l^JujSj LoJX> t^JjSuuJ 

Afr^ui C t a£i£H m tASUall E tiua. t E ~ mc 2 4 (jjjUIl tSjUaJl qj 2 lLj 
AjI (Jj ^1-M /u AaUallJ aJjSII J JaA3 V iAJjIjlaII duA ^jJajj .g.jjJall 
1 ^ (JajJ uni.) (jJJuaVI (JJJ -Wj3 Jj 
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^Sijll A^Ual! jA ^a 3I jl Ma\\ IJ AdiiJI AjcnUa]! ^jc> JijisliII 

•* .* .» ^ * * 
La^j . AJjSL13 J.1Ilgj 4A]j£ 1I J ^jjJada^aj A^Uall Jj-c 1 l ji* j J <j-o 

#= 

(ja Jils ^In^k j t* n-v 4 Jjj]) AiUall jiklui (AjUll^II dAA 44_S^}*j 

c-^jJall Ac^joj J <jjjj IjAj .AsUall qa jjj£ Jc* aIjSJI 


. JjIa (J-ol& £JJjdU Ax.jjJa3l 

AASoIaSI (Jjtiujl (Ja. 4 191 5 ^IC' J i^jjUJUJ djjic- AxJ Ij^Aj 

J Cluu] £aJ^a Jj Ijtjjjuil (J-o^. L Aj^QJJ JaTlJ L<uS AjjJLA-a Jd^VI 

Aj| LLgIaj j» »^a-a\l AajULI! Aj^2kd]l .^jLuU J ^j£]j 4dA^j>a Ax-^>jud 
aJL^> a_Lcl^v J^.1 j ^rVu t u*1 <j| 4 ^ j)L ujJ t^JljA 

AjljIj aJU. J (jj^J LgAIc- cii] j ^ul 4dS ^o O^j) 

jl£l£"l^.lj 4 djl^LaJj jL 4^jijJOLJ U^Ljuj Lq |jj Aji 4 ^3 A^. J» 

.£ jLuJ Aji 


clilj ^jjljjjjl ^jjJLiui VaJUJI d Ia J A-nuiill ^g jLlc /Jgj l Ja\^ 

^Ic' lA^)Jjljj JoUJl AjJaj J ldl£> Jaili SaIcJ Jl j^SLbju IaAj 

])( ~ f 

. Axl*]l AjauuII jjJaj>a ^>A^a. . ..^^1 ^ol cillj Jilj .»jjJall 
Jl ?4lj| jlSacVI Jc- JjVI Jc, 4jl£jVI Jc. cillj 4. 1 «\ t XI n VI 
JaC- <j-o j^^oJI A-a1aj ^aII ^jluill <jdaJL AjjLg 1 g j£]j "AJ^jir A A jaiill 

. l£ 1I j ^A Aj J LgS 4 (jjlTijgjl 


Lulj 4A^lk^ CjLu^Lc- .la.jj V Aji JaA3 J-oVI 4tIjV Jxll d^A J 

4 JIoaIIj Jl Jj V ‘(jjj V 4 j^ij V <j>^2 .ojUl^ jjljljjujj A^.jj v 

J? ? 

. JLuJI /J-uJjjj L_ujj IjjC-J 4 A-J^k t |jj ..."-J 2u^l)" UjJ <j£]j 


^^3 CjjI£ 1 jj ...l 3^V ^ -fll J J3j <jjaj!3 t n j iioll Cji jJi Jilil jll 

. ((jj x ^A ^j!!iL<ij oAc.1 julgjj^ 


* 
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AjaLiII ^Al la^jlj^l (JjSTijuj 

? 

L-ijjuaa ^ J^fill Ajjou3L 4 uLoxJjujI UJ^LjjbU [sl^Ll 

Ifr^Jal ^ i*n«\ 4 Aj^£^aII Igllnfl*! j* "t-JjlLJlj 1 la^^ljjJl 

t 

•Acide desoxyribonucleique ADN—II aJj ajjj — Ig-Lal. ^j 

ADN jja-uiSjVI £jji« ^ J^l (j rtA aJ 

(jx CjIjLLs (j<a AJj£a Igjl (J I Ajjja. ‘Ajj^^ - ADN _II 

> ii /ja ^ ^j i _ A 4 J^Uau.A I ^ N ^ L Uk I . 1^.1 4 \ i a 

C-fiC- L^a-all (jj^laJl .^jLLftLkiald (jUaJjio (jlj j^ia> 4t^-i^iLc C-fl&Ljgua 

tiilLjj JS .3LaJ3 cJac' jJaxit ^jjJ^laJI jA 4ADN _13 

uji_ 6 j_A ^j-ajujj . ^)X*-aVt CL>ljjJ>aJl ^4 .LuL^ A^±ui UJ^° 

(jli aJjJ*-* cIjIjjj^JI dul£ lij .Nucleotides 

(j* 5jjlLo SAjjjlSjj <J£ :!>Ula ^Slaal .3^^ ^u*j dJ.ajujKn'1 

/j-0 A^.1 J ^AXJJ . (JrflLujl J CjLLwi^d 4 jLwi I ATI 4j^ij 

4ilil^jj jKnll jc ^Ijjl AjujI .lah.jj .(j*LwiVl AjluIs SAjjjKj*i 

.DNA 4j jjKj^/lj AJ ja jjj jjo^uiSjVl jJA-i ^jj^JI <^jjill (j <*><'*» 1' 
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C * 

4^3 A xia \a jjl JijlSjiB d jiA jl Lu . ATCG 1 ^ixluu 

•ATGATGCTA Ua*j lg-jJaxj iLA ^jLjj L^jL 

# 

ujijjalL Uj.} t*lG ^jju! <j£Jj 4 G] AjUi^lt o U ^jLjj 

^3jj AjuLu a] l£ .AjuiAj V] ^LUU ^jju! ujuajJI IU 

^3 ^UaLuVI ^1 4 AjujUjV ^-uiAi^Jl ^llill j£Jj 4 Aj ^j-aUJl 4 Aij^l 

CjLjISJI _ Ig-uiflj ^A 4 ^Jtj AjjUla v I j 4 c AC 

Jj Aj^^JI AUdVI 4 dJ^)jJ) Jj jlxall jx 4 Jjftll Jl LjjSuII j-o 4 AuaJI 


•U^V' 

tilLu "v-_jLS" J AC. * AJjUU lJj^^Ij Ajj 1 i£-G 4,r AjulTlll oU 

<juoij jAj 4 JIjJ J-aJll ^c..ij L» jAj "lic-Ljsui LjjU" JSjuJI 

4-LHij C - uSj oU ’* jOwuIK LujSj jA Jl JjII JajJjII 

JljJ Jxj]|j .diAJL-saj 4 a!j Ja iajAA 4"djUaauui M 0 jU^iE JajKA j 

AjAiuU U f jAJ J 4tljl jLij £_}jl J ^JjujL C-JjjS-0 AJU1&J 

L-gIjJI 4 . ifoA* J^l-Lc . CjIa£ij Ku a!£Ij <j* dsLu^L J "Codonsj^ljjr 
A Oi^i UI <j^a*J| ix ^'1 ^A 1U IAj^JI CjLjUII J£J AjjuuUj A juoAj ^A 

. JIjJ Jcjull Aul-l^jJ 


—II \ g \Ak i\‘) JJI AjSIuiII SjjjSB djLj^=uil 0 ^IjcuaVI GUI j£Jj> 

JIa 4 S^U-aII djUjjaJI L_iV^ jUuVI J .i^jj 4jI ?ADN 
Ai 4jj 4 Jl jjll >J» Ja*j I+jI J ADN —II AaaA) !ADN —II 
jjL^jj JjISjj jll ^jJa^puj U 4AjjI^)^1I 4_ik^aj]| 

jA AjujuIL cjUuVL Aulc-j .A-iaJI djljjl£il 1 £-boi^j ^jjSjijj 

Aj-L^aU. AJ 4d^auai jl 4LUuj 4AJuIll jlSI ^IjjuJ ^aJI <Jjl£lli .sL^JI 


. ^j;Ujc. — G 4 /y jjldJOJ — C 4 ^jj-OJJ — T 4 <jjjj.il — A 
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Vj JbaJI Vj V .bu jsu aJ JjIaa L - 'y''j. Ajb Juiij AjLujLuiI 

V Cj jjj^jll C5^) c . *> ^ ^ L>° C-jlatl^adjuba 

.Ig »a H (j* ^^SjuUa ibjbvU Ajjj^II j -i 34 aJl <ja ^C^)11j u^u 

d uj}*u^I CjI^jlA aII Sb^ L-jjSjlll ctt jL^aSI J^j .(MIT ^^3j^Ml 
^laVfi <jl ^1] (Jj-ajilt Aaj u£ ju Alj^* uV I I 

AjtJalujj La I jlAj . butilu ^jlaJlVI Ai^iaJ 

AuC* Jj^aVt (3fla S LJiakJJ J 4 Jjt£i3l ^jj^Tnuj 343 4 ADN —II 

.^1 ^j^Uj SjuaaII ^ajUrf^AJl (Jj^. ^1] <ja 3&3 i jjI£^Ij 

iljjjS jl bbla AJbjla (jj^j ADN —II ujljj^a. jli ^l^jbll 1 *jj 

lIajIS Ia^-a <j£L]j 4 I 4 Jj£u CjI AjjijlSjill l ktlifc a ,11 £_jbu3l l. i.uaj Aic»! k^a 

Ia 3 & liA j 'Ajulfij ? UI dl jLaill j 1 4 mflj AjajJI Lqj^ IgJ jli Ia^JAjU 4_2k. jJ 

uVl /^0 ^ jLajujI i—laajual ^jjill 4 Aub^kJ b^jljubl 

4^Jja 4tllj^S l^^Ltll ^tu^b ^3 l-iC*L^a9 

. ALJl^JI b^jljuull CjLaj (jj\ <ja IjLuC. 1 3 4^AjjC 

<jjjbJI Ajj^Uk 4 ADN —13 ^ ViA ^lj AiaaJ 3tul 

(JSi AaJ Uul £$1 jll . l.flcl K^IA Aa 1£ ^_lc> blb. J^jplj i, flpl aAaII 

ADN (J^l (jj* JTiH <j£lj 4 A*jjVI L-ija.^1 £-* bjp$A Ij^jS bubu 

A . ^J^LttlSdA Lftfl jj 4 ^jjjlliaLO LaJ ^jljj^l^kJI J -AA .^»1j (JSjoU ^jJuL<UX Lau3 

ALuijll C&jj^ cJ A > <0 u! .f3^ JS-wu C ^-Ijp G ^T a^I^aj 

^jljjjLaJI . JjLcja JS-uij ■^■Ij Uj3^ Vj 44-iil^^ll 

j£\ AjVi2kjjA^ 31 jj).^ lb 4 A 4j.at xA' Aj^i L$ 3 *-} 1 a^ JaiU ^-a (jUaJU^a 

—11 ^iltuLaj (j-oji 4jVi^jjJj^Jl jjjua!1 . JjVI (Jj^aAlI ^ lAbjj) 

^Jblbj <jl ^j^aj d^A ^jli ^-ij^lall q *sjlj O^J 4 ADN 
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lAA (jl .Aj^LaJl AjL^. £jLj <jl (jjL^ailLl ^jjl JpJl jWurtj 

^LjI JLaJI ^A dAA Aji <Jjii]l <j£-gjj — ^^^jjjLujI jA (JL^afij^l 

• ((JjIa. 11 J£jj jlajl) j\ J J}} 1% 1\ jjl£3J! 

_1! <■—&\ ££\ ^jjjj 'j La.jl jjJI ^3 ^-ujLjjI I aj* JIa,aJ La ajV 

J£ .Chromosomes Aj L»u^ 1 L J^LiJ ja :(ajj!jj ADN 
ui>liu JaL^-a tc_ic.Lja^ ^jj^l^. (J£jui A-Lol£ ADN Ajj^a* ^jx 
LgAA^I ^^jlicLja^ jLjiil) ^jLj (JSLulu AjL*jj-^]| aAA (JSojlj .AjL-jj j^ill 
ADN —I! l fldjJaxll (jj^laJI (JjJaflJ .^Sn L 6 W ij 

jjliull Al& . LLuJal aIjj /^1 <jl ^jlaluJ AjI j* n^ill dAA <jji 

^jjI£j£ Iajj g^jui « IajSju ^jj£I _)J k^Vl u]^ ^ juU'vII 

S^)AUa l£a*V (JjuataJj iJ^J *lg-S AjUAg aII jjj AD N —SI AjLj^a> 

* 

^-lc 4 (jJuLaajL-a ^Ac Jju-^aJl V Ajj ik^ill JaLjjiV I l AjuJJ^ 

-jj^j 4 AaJ j VJ t^la IgJ Aju ^1 AjUiilaJI L^LaJl ^jli 4 AjjL*JI Lj^L^JI jl jL 
‘A' i> H 15 c,?*^- 3 ^ U^-5 4 A J» U^lll AjjLjII JSjoUJ iafi9 i_jL-aikVI 
.AjLijukjJl ^Ijjl <J^ ^ 5 -L* JfrfWij lAAj 4C_jVI (j* ^aU jaJ j 

U j J Aj!)Ij AjaI ^aII ^jLui)U AjljuuSL ajI ^a*j Iaa 

Iaa .^J^oljia JfLiu 4D^)-o j IIlAj j^Sjj SjaLLSI 4 AjL* u^nll 

* # 

AjljJUk^all aAA JaLjj LoAjC L-hjl aLjj 4<JjIa AjI j Aaj jA (_£a 3I 4^jjJl 

AjjLjII j A-uiij ^i-ik^all IaSAj «ADN _II (j-a Ljj 

.^Sn (j-G t-j^l a^oaIS lijj AaJ 4 ADN _U Aic*L>»^ll 

JJC- ^-aL^. JSjAj ^A AjI j L» II o AA c-Lj! Aj£^uxll A ih^k aSI AjLoLuAauVl 

IjjA 4 .i»h ADN —II AjcI lj!a^.VI ^aa u^j a-LIS 
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J£ ^gJaau dua. Ljajl (J JjlaJt jjliuJl <lla ^ 

^jaflc.1 jJaa ^jjjjjla (jli iljjt^j Jauiia l^p (J£j t4ua. Ajla 

jjI£uluj ADN 11 (jli j .S.lJ.la A^la JS JjSoL <^-i jjuj t j^-ifcL o ju 

• *Ja Jj 4ula jjx 4<1 (JjLoa 

1953 - 1951 O* £-0^ J 

jiLa Jl 4 Jjjjudjl j (j*una jA 4^Jj^)xi ^aJjJJ cuLi 
liLai JJI J ^hj^ill ^>jla-o S^-UJJ Ajjila jj^Vl J ,3 a* II 4 Juli jil£ 
(_£^al Lain, (jjjjljjSl! D.^ VLaij ^Jl ^^^ajljJI ujUI IjlA (JslSJ $la 
J j-c Jlalj Jj^jilS jii-a jjAj jl£ CjSjII I^A J Vol jjO^Jill Jl*J Lo 
J <Jj^j S Jla ^ill O *^-lidi 4^Jl*JI J ^1*JI S.iac.1 

Ja ^)jaSI AjljojI Igj ^ajujlJ Jill Ajfij JaJI <_fiLuu£V 4 ^ujI £-o <L^aljx 4£ljjjil) 

*" * s. 

l&Ia) JljAjI^jJLg (jl .uLjIjjLJI j tljljjjall A-uj 

dLn Aa-laj ^aj dijaJl 4a jj J ^I^J jj 4^Jjjijjjlj dunjj^ 

<jliVI y <(loU) <yu jis .^all Jl£!l jj£ jli Sj*£H ull>ll 

.! luaJjjdll (Jlax (^ (jjSj <^-i^jk!3 S jjj£JI 

^ jiJI Iaa 4 Ual jlduu^)£JI (jc* JiSJI ^ 4j (jj-dlj JLj 

lllLataJI jlj ^^LdjJa ^ lliil <J jl£ JJj 4 ^jl*Jl j)A J^l J L , 

cdlj J Loj^C- jilJJLJ <jl£ L£ 4 C*!j1 LjJ^)J {ja V 4 ADN _II (ja 4Jj£^ 

4 JIS LaS 4(jJaj Jl] ADN —ll J«laj (jl jJI .diajll 

Jj3 j^juJI IjlA jlajV jl£J! jA JuAj(jl <1 Jj 4"SLiaI! 

* 

^jjoajljJl j)x A£.j^aa dia^ia 4 LoLoJ 1944 4 cljl ^Iuj SJIaj J j 

j) a AJajS^o (jl S^)^3 4^^)al J Ia^jjAi 4 4axla (jx 

* 

Ax_i «lxjd&A (jl^ .^LojA^I Jpx>ij AiiJa^ill »^A lADN —31 

•13*“ LS^- °«’^ 1 jj l£ J» d tAji.jjial jl 
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L-L^Uall 4^1 £4^x15 ^3 l-^^J 

J (jlj 6(Jj^la O -0 j -4lo Ai^j^Jal ^jIjjjS idLjS ^jjjJjuiji^S ^A 

l.U^i'k ^jjSjjoi ^jjl»lll l4A i^^dl ^xlxJ La£j *ADN_H 4-iL ^2 Ajuo 

AjISJI ^3 *^j4il *£4jf*l£ CJ* I4j*j ^alj *<wii3 dj3j]l ^ .14^. 
AjLui (Ja*J j ^3l^)C-^lljjuaJ^)S fc4j£ixJl 

^calLuJI Jaj^jaJl^ djl jooIS ^jjjSLLj Jjij 4iJljjj ^A 4 uj 1 jAj^Lj jj3 

^^Aj t4ii34ll 'g’mj ^LiLujI Ij4l£ cjSj AjSJj *ADN _1 X Ajoil 

1 W /s ^ i X * \ dil l d i 4j| ^jLu&ij 4 1^ Ald^U j t ** w lm! 4 <Ln 

tL&£juo ^jiliilJ t j3J j^li ^ d^)IjJ>j (jjjuijl^ (j-a 

_II 4_nj j^oj dls 41 jl -v oja^ <jjl*J ^al^lj La^C’U?^ (Jj^joll <jj4 

^1J o4^*J( 4 jC .JL-^jt ^Ic. (jl 4Cj IjjJaAjI *ADN 

A-iiJa&l] i ^j^jujjI ^o^juaaH d-l^j k 4L^)£ J^JuilS 

l^gJa-a U jLa> 4(jjii£Lj CjLouIS jjiti^l (j i tA-ial jC,^ltLujjjSJI 

14j iLJsljI ^jSJj iAjlu^ jl JlLoI ^Jc. 4ji^o ^alujIui i4-aJk> jio A-JUaJ a£1oj 

^ jf 

.Uflljt jlllujjj^Jl ^3 ISjLk 

IajIjI 43 (JjajIjjI <jl£j *Uj3^^ {JUI 

iUI t^-ul^iil (jiSj t djll£jj^^ll ^>4axJ 4_nj ^jc dju4aJI Aj juj ILoj 

f ss 

l4jj>o ADN U £jJa j 43 *4jj4aJ! glj^aftll ^3 jjjSJI 

4-aI: ,j-o l£Uajl ^-u3J ^jl (,>^1 AajuiI CjLiJS <jt /jlj3 tiLjS Lal 

A jVill Jj diL^aJj 43 4lJI^3jj ^jl j4jj^ 4_^.j4J)>q AjjjJ^l^ 

^4^-aj £_Ja^j td-l3jJI djli ^3 I4 j l^juiij 

LegO Ajx] dllj * <», 3C>LjJa^a ^jjj^. (J^juj AJ 

Ujjk (J£jdj 4 j4^J| ^jx> i j£L^ <LA*u AjjuoLujVI jj^aUaJt JLu^. 
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tgjLA (JaiuU aSj^IoJ jj ^ dijl£ Ajj*. 1—fldda* 

Jajt Lo^JaJjp L$ djJu^jj 4 JjjuAJllo j jjLa JSjuiJ ^Ljaill 

/j.nuil Juli Ul£ JUiJt J ^ Ia ^11 .Ac» Aj^yL^a (jJbotiJ A^nj'yjjJUA A_*jIl<u£ 

c-Ia-iII dllj 1 ^ i^ jjouI jV j Iji^j ^ 1 jiA ^LaJ 

jaj!\ £uJaJ ^aJ ^jt Jju .Lttfl<■-U mil JSjuj La t^Aj (JLi^Jlj 

jjSI djjU-a X Ajuil djLuiulS Usljju jfLa J AjV jlS 4 < ^JJ^aJI 

-liJl Jjj LiJajlj _ (jdi^Lj l jjjjjj^o l^-ilc* ^1 dit ^ Aib 

* c 

4 (JJJjIaaj£]I l aq jl> 1 ^j 1 dajl 1 1 Ag Vn Lqj 3 . (jjl£dl^a 

!iLoCr 4^I^)J tiLi UJ^ 4 X AjUall £XJ 4£- 

(Jj-bSu 4^)1 .^O^aIII I ilA ^jojoi^Jj L-ilduSl L_fiSjj 

Lag*uij £-daj (_5^j J jjjudjl J ^jL-a 

I jlAj tX Ajui! djLuulS ASsIjIa 'g W'S j Ajjj J)rdi 

.ADN _SI Auii ^1 I jjit ii g;!!! jA 

JJ JjjujjI J (Jf£ Jlj A^Jjlj QA djl^luJ -IaJ 

d-iil£ djijll IJlA ^ ,c_lia]lj La. jJjJ jjaJI iU^jljJjll ^ SjjLa 

^cLauJt ^Luill 1 j£a j . (jUajjuJL £±La S$ ^jJiSjtja alJljjj 

-liJtjjj (jl idlL Jajuijl £jU^ll tAa^JaJI I^A 

c-LlojSJI £> J>jL^ dLu» diAwiliij d_ijl£J tCLiuilc 

dLj^l l. Jnll j Ua.jJjjjjia]! ^ ckjj a£j^j t^jjdSLj 

tj^L ^ v Aji dld QA dlljA •(J-^ JUJ ^^-J.J 

Ul£ t L^jlil JjjSI djLujlSjtjl Aj^alA j l^j jjujjJj ^jll A-ml! Aju^a) 

(JU tc-VjA q±i i ^jjJjlj^JI c.tjj§V! jjjaljcjJtluujlll 

d^A . ^ u (JSl A.<ih^^ t^JjoiLouIlj ^)^VI Aaj ^lo 
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^jjjudjj jS jli liLud ^jl .^IjJ JJjtjli iLiUISaII 

/jjc.^Lall blS ja 2 jSI ta^V ^ljIjj lxj tjJSjl jaj ^jiuSLj Lo^luil 


jlj ibJdAJj V <jl i V>J &La ADN _11 AaiJ (jjlaJI ^Laall 

oJA <jtj <1 JL^j tillj ^jj ,A2 xjS jj-lill dll jJjoj <■ ? 


Ajjlaj ^jjL^aS ^LaulVIj ck *<-JjlSi]lj ^iauij <Lmll 

jjjujt' djSd j) AjIjjII ^Icr *<jjjjI^ ^ c^IjLaV l^jpal ^ill jjlaiill 

^ic-j jjLnll Aj^laJ 4 Jjijja JLoC.1 ^)x AalbauJl AjjjiiJl Aj^laill 4 (JjJj jx* 

cliljbju ^^aJI ^gjuuu ^Jl) A^jljiJI g.bxjSllj 4-U^S/l 

* 

ILa JjJafi: «43 j jaijUklLo ^ajC 4lx^o dAi^jJ ^jj I^A JS . ^AjjLajS 


^a 4b!ilaJI L_ila ^a 4-iaJl dibjtSlI JS Aic ^jSLull lJ^-LjaaII (jjjlaJI 
IIa <jl 4 ^jujL^ j^a dlb ^oj Jjasuq jjc* ILa .lAbvLi. JS ^ij 4l$j|jj 


A^jljjj jj 3 il iaj] ^jaILo /jJJ lx l_j^)Sj Lqo ^lJ l ic»' a^tuaII ^jjjiaJI 

(Jd~l9 \\ Aj^J 1$-1 a JSl AjS/ (jSlj 46 JjLa!La Igil Ss&JL J ^jlS 4<itl^A 

. A xjg)laJl Aj^)AjaJl AiLujVI 


jjlaiH 

jjSS/1 AuaLlII Aj jJsuil 4tdJj L)J^ J J JaS Aj jJaj 

<j-a (JJJ ^Ia 4^jju <j*a 4blS (jaJ .^jaII (J-a jihn (jLaij^T L&jjji 
<jx 4 Ajjiuudj 4 dibilib]! jjSI dljbl ^jII Aj^laJl l$jj ."djbjiSJl 
Ciajll ^aj .1^-C.ljjl ^Ac- AjUjJI cliUaLJI £^aj 4 jL^J l£ 

^jIjjII ^LlII jlLyi 4 ^jaili JjaxJI 4 c ilaJ) 4 <jaI jll Aj jJajll l^jli Ajuoaj 

.^Jl JSISII f jixJ 
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J£ <jl jj t JW* Ja^)J ^x-£aiCr Aj Jaili ojj ADN —II c_fiLjal 
L>° c ®^jJI J] e-lSjJI AiiVI (j* t(Jjill J] LjJSJI tAjaJI CjUjI£JI 
JjlAaJI aAA \ jy&Jyb jjjl 1 glla JA (_£ J t^jLaiJ^I Jl (AjtjjaJI 

&aaj .A-uiii JJa3l l$J£ ADN —-13 AjSliHj .ADN —II (j-G A^jj^JI 

AjC* AIa ^jLuajyi AjC* lAjtoJj IaA^ jj&I AajjJali JjlAaJI 

^ja cdjljjjjKrtl JJ* 3.5 J^mi^l Aic- ADN —II (jjljj&JI 

Aa.jj CjIjj&SJI AjC, Aji (jja. J t Ji-i^-a 46 J A ^hVulI Vij*Vr 

_ IL> Lajj (_^1 *jj jj>y/ jSI j t(.ia.lj tclil Jjuj )Kj‘il l j^j jljjjLa 

LaAic j c ADN_II aILoj ^aII JjJI JjjJI a lili <il jaj LgAjc .ADN 

JuuJl jj 6 <j-G Ajli t J jj^jj jJI AiAlI J AijUJI AjIVIj AiJI /jjj 
AjjUajS AjIxjIjjj Ailja-jo ^j-g AjjIISj VIJ <jt <jl 

AjAajJI Jj-o A^jAlI oA^-J A£ Jjulo AAL' Jj Jj-ajjJl dicllsajuil AJu-aiio 
(JLac-VI J£ tdjVLod^VI djljljai^ J£ <jli A^_a. .AjUiallj 

V Ajj : aEiLoAg AajV: JJ di$jul i (j jjJ A1 g A^aSI jJI (jjjMjdftN AjJj^aJl 

jJC- ADN _51 t J*-a3la JSLAj t^Ai-aJ J AAcUaLJ AS A*jOall (jjj J JxJ 

^jaj joi^l ^ jjjuuJI Jc t J cAjjjaJI ^jiuiA Jc- .AaljA^ AjULgc oAc* 
o^g <J <jJj t ADN —11 tAjuaii ^jujLujVI <JIS3I < n j-g lila. Ia] 1*^^ 
.lAa. Jj Ja Aj 3j ALg AaJj (jISjg coAalj Ah%1 4oAaJj 

t JgJI tAALiJI 4^JaJI t^JjjauJI ^a ADN —51 

C^LlII ^g Aj^}juj J&S /1 3 A 1 Anjl ^jjII Jljj Lg J£J til^)a-JI *^jL«ula]| 
Jl5I j 4 l^JJ^G j^gC* ^^3 Aj^jJal J AjJajll oA^J AjLyLjMa JJaIIj toLiaJI 

«f 

Laj^c. Ajj 1-t i ‘il l bLa i ■ i>>in . jjJ-ulI ll^jjiLS Ajj j^Lo jjc- (Jljj V 

• tiljLiV Jj t jaJ tlgAA. jj jJiJ. ^ 
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AjJ jSj SJM 

^£1 t(1829 — 1744) JjLaV i**.imjub 

AaK jj^Ll ^ill J& .^jlajl ^cjjtill i .iVu jC* SJjLujVI 

4_uiij (Jajuill ^ jojjj La A n>i^k j ^ill ^ j>^ Lcl\ 

* * 

QA UyJajI . ^ 4 _JjSIa. I^jouI jl £j|j ^-^3* u'jA ^jA U)) 

tj Jl 1^3^ J UjIjjISJI l£ (jl Sj£a (iljLoV <iili 

. jjhill AjJsj (j^j La 'i»^ J^uLnl l*_u ^A.YI 3° 'd 


jI *Qj\J .ulSfl ^jJLJJ^ill ^jjjlA tiljLoV duiujlj iiljjl 

^jiajl ^Jl^-UiII J IaISII Axlc- d^UaL^o 4 _l^LLoj ^jtJaS JSjolj Lafrj& U^ 

A lv\lll aAA ^33 AJaLij 4 <JjLgV ^jlS .1793 ^lc* AjA^j 

* 

c ^ViaII J (jljjpJI Jc. '>liLox a jj] c.laajl A3 tUjljLull Jc 

Jllj . Jjl JSjAlJ AjS l j> i^il nVl%l 3 % J 3^J ^jlajl 

3C- JuA3 tUjljLull /jC. AkjpLi jl£ L&a ^i)3b 31^1 4<j^jJaL^Q ^Ua^J 

ajSa Jl J Ia£a j tUjUIjjpJI j UjIjLuII 3 ^ ^ J1 j tAjUall j 4 (JjLu1I 


. Jajll J 3*J Jl^ll aA^.j 

4<iljLa!>U Ijj-flljt^ 4 ( 1 832 ” 1769) ajj a J u^^l — 3^ 

* m t * 1 

Aju<aljL-(fld^.l (jlS . ^Jt-niall JilaJl i aViaH ^3 I itiuil Ljajl ^jl£j 
I^)Aiuil (jlilll) o,l%xij Aa.laJ .djljjlaill ^jIIaII ^jJSIIj UjIjI‘ vu^ll 

c * 

(j\ AjI Vhiiifl Ajlc. U L . ^J ^ill U^ hxll Aji Jl ^LajA 

# c 

AjI aJxha!I ^Uax 11 /j^x J AjujI^J liiUajl jp^jLaj j-o ^AjujI) 33^ U J* k ^ 
t^Utj^all ^jJalill I^J JI£J| (JSjJI Jc- jjJjtll C_fljJall ^LaU J .dj*-jl 
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.1996 -i^UajLc. 4^jjjJjlj 



1 A5> A*_J . A-Jlc. A9 Aj ^ALiLa* AiL-aj S$ jl£ A&3 (jj^aj iilJi ^jl£i 
(JSjijj 4 ^joUjIJI A-ia^jjiaJI (JjlfiJall AjujIjAj Ajj3j£ ^11 4^laAll 

AjjLai djl jjau ^ J^.J (Ja-uj cil]i Ju>lik . Ig-j^kJ ^jl! Cjljl^kTui^l] 
jLuc-Ij i^jJallj ^i&VI J] (j-o) di3j]l jjj-o ilAjI Vuii^l A*-ULa 

AjI] 4-LouIIj C5^*^ Ajta.^]jj^kll Aj&fL]l <jl 

(JjIc. jxJj iljjj-i 4Llljl£ dljAa. ^ Jjj cdli jli 4 jJaliS 

AjAa> ^jx s jjaII ljxkj co-lpa. Ic-IjjI JjUaIIj 3^S alll ,4Ajl_u]l j 

dAb A] A-U,u]L 4^)aJ (JlLau A^i3 j£ djUatOLa ^JjaiuJ tiljLoV ^13 
Jj^Jj J jlal’ ^^ic. (JJaII cllljlaJLauJI AjL .nia 4Llll 

,Aja>jlj-iVl ^Ic. 4^ jAlx (JfLlj Jj 

o j3j AsUa Qja ^JLaC-l Lo Jflj AjjLa*Jj a J& A_aj9^£i )Aj LaA 

f 18 

(JJ-LuAjjjll ^JJJ^LlSI A^J tiLi (jl^ (Jj 4lAx (jA±L<j Ajj2j£ <jl£ . Lft^SjjuU 

Ajl^a, ^aII <^]jLoV Aj^cJ ^jJal I^SAj . dlSjJl til]3 IJjaSl I 

Axl*Jl (J_)t JiC-l > »^11 ^^ic. (JJJuJjatj ^Lai*Ji ^jl£ 4 dlS^ll iiUi <^3^ V J)$ I^JA3 

4<jj<LiJ ^(Ji* cl)ljLu]| Aflj,h (Jja. AC.jLa> AJ <j£j ^Jj i^AJlc.'yi djLujlaCOJ 
^jli JaaJI ^jjaiaJ . aIjIc. q x ^ JJC. J jJjA duLui i j^)3j^ 4Ajj3j£ 

4clAjlu]| 4 JLjA^ ^ <1 duliU 40 jLucI dj^lc-t A!ill!ill Ajjj^asJI 

s* # # 

.^jjoJjIj ^ o^)ju u& AAolulI A*LUxll ^3 ^Lj^iaj Ic. L ll AAjUjlj t- ** 1 A v ^ ^ 

4£x^ ^Jjtill Ji ^iJjLaV <JSju! ^33 :AiAb (3^ ^jl£ Ajj3j£ 3 ^j 

3 ° 0-icLaiAll 4^Tjv KS* lAAj 

<-ja3 aS (j^kjA 4<iJjLoV cIloijjIj ^jlall aJc. ^aII Lo 

^»Lc- (JjIa I^jjLalc. diaj ^ I I J jiaj ^jj 4 aJ A-LulJIj VjjJbaJl Aj^aj 
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(jSL]j £-0 ^ASUI j ojLaII Ajjcnia Aj uai^ai 4 JUSJl 

131 44 JUI jL^joiVl (jljjl JSb Ailjjlli 4 AJI ^ 4^1Sb]| IjiA 

I3Aj 4 jjSIS ^jjSI AL^Ja ^ ,U^1 j Joa> LS^j Ja J^ 3 - 5 <^^1 4 «LoJ 

CjI JjJfldll J ^gic /A^uuSJ ^ajl JuflA.SI dlJJjp" 4 A.IaIc dlljUu 4 AjajuU U 

l$Jjj3 ^JaSu <jl^)ji]| ^jx Ac.U^3 . ^jSaa ^JC- <J13 <jl lT.uij Aaa^UI 

# 

. Jj3 uj-^ blj3S Jjp V 


ADN — ll ^3 oJa^aII ^ajU-^aiJI <ji ^jjjunS 4 ADN —1) AjlL 

—II . Jjill ^-c dj jaj l^jji ADN _II ^jU. ^ 5^1 <J£j UI 4(jSaIj 

Uj 4 ^ljjll 4 -baull CjLls iGermen J>JI oj&^j U jA ADN 

_SI . j^ill ^311 *JaJI ‘Soma ^uooJI jA A^aJI dibilSlI 

ja liljUV .‘Jj-oj ‘J^ <J! cW l> (JSjlij idijAj V 4 ADN 
^1U1I Ugjj 311 <jJjjU JC' I3Uj Uai. ^1 4^juiaJI AjIjj ^Hajpsl 

j 3 SI Ja ?j^LJI Aj^bj o^jl aJI 


(1882 - 1809) <jijJ* JjUi 

JuSUL) ^A j^LJl (jc- Ajj^jiaj ?a3j!U. ^jjj jU JIS I3U .V lj*laS 

c allkj I3 Uj ^jSIj 4<J^)UV (jx Uia^C* Jj^^I JjJaSl 4 JaSI 

AJjuoSaII AjI^j jl 4cJ^)UV US 4 ^jJj^)U ,ViTl&l ?UaU jc> 

.^STtfrl AjI ♦ (jjd jkA j>AI ^joLaUII bis Jajoj^ll £-0 ^JSUIj 
.^tnlill flflJauaVI :LuiiU»lj LSL^I Suic c*113 ^11 ^Lkal AiSlj 4^uoJl 
^I3 d ^jjUojvJ (jj31l pVjA .JIS US oj^Lo jjSVl AjuJalU 

I^ja JjJa^l JSjoij Uib^l jjjill 4 (JA Jj^aSl JSjuaj 

4 — (CjLujj^j) n> JlSjjl ^jjaU] jjSI 
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r^> Jajjjjl) Lolfllj (JjJadl ^jUjA jl ^uLolfij j]l 
f-lcU^I ^Jj JjL Lo>a Jc plajaA-flVI ^ .daiii>II JUluI Uaa. 

Uri%, ta^A ^lalaj^aVI <jl (jfr ^)Jj£JI Jj3 JIaI . 3*1 J-a 11 Alj-all 

-l£jj £aj .^jjoILg ^ ALS £)* c1jj 1£ ;/jjjjlJ 

(jjjjl-i J ^]t ^al ^ Afra . jjjLo Cluiijl Jl LaS uilii 

.LajjaC» !>l^j (jl^ 

* * 

j ^Ja)j AjJi]j 1 Ai2k <-.jjSj AjI i^jlatauaJl jft> q Jjjlj) 

uIjIjI Viuia ^Jlfr t jl jJaJI plc- ^ (j *alk a .Ajc-^ij^ AilZu 

LaJj .^aJl*Jt (J^a* Beagl (J*-a]| aI^jII AjuAIaj Aj^-alk JjjjS jsLjuj 

jx LoS d jIjIaOjuaaII ^JiC j* aj-o SjIjUjuaa 4 aJlA*la jjAl^Jj J*)l^ 
djljLaV'i ^^jj^cLVlC' j3^ * jJg ^ AjjI <lA.x AjTuj. 11 Ijal^iaJI 

A' -e 3 j (J^ ^J ^jJJkJj AjIuS jjjla]! 

Jo3 JjIjjj Aj£]j tl$-Lo ^tc- JaI VA-uKjK‘V 1 AjomSJl JJJ 

^jjjLo jJ i Ajja,xJ ajUlL-al Aj C, ^5j i J£jt$\ A\* juq ^-U^aj 

JLal . -W^aj ^jl5 AjkJj Ajjj yflj L_jajaij JJA Jlil J 4 C3 ^.^^JA 

jl 11 g jqi&3 Aj^Jajll jc* (jiluba (JSjuU ^ Cjljjuall A^^j^\jla 

* e. # 

(JjLlIa (JSoIj ^jliulSju c_jsjjud LjujS iS J^J . Ajj^laj JTlc Llj^j 

* * 

Jj-al (jC. Ltj£ i_u£j j»jl3j tljj (jJjjl-i ^<U»nl I^Sa j . J > aII /jl^^ljjj 
^^11 JUAi! jljl s {ja j,~i*4-'ij (jLuij'y I . jjLuuV I 

•?^.jjjisJI 


2Jj Ja UjliLuu! JijjlS ■!J jl£ (jjlW Jli —3 4;_JA ^jLa ^ jj 

j^jUI .JTjJlil Jfcj 
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tSjo^juall L m n ani jjjjlj u' f* 

^ J^jjuoIS Ajual^ ^ja jjfLj i La AjAjaII ^)3jju La-lic .AjLuiI^J 
^jld Qa j !oJ1A AojAjaj lijfijuaj l^}£jub6 ^L±j~a±ui AjLj i^Jt> jl jx tilljA 
a*a,±l ^a ^-jujj l^jli diLiliil! ^o^alS . L>ijl c& 

j)£^aJ V ^jj]| dyjj^ 1^>AJ j^x (jSij , (jJC jLllall eVjA ^ 'vlm *J 

- 1822) AjI j^ll J tJjAjjJ I jL c^l UJ^ cjl ^j ^ 

l-jj^ Llj 11865 ^Lc- ^Jj a^jjIj ^^*j JjAj^ a ujIj£ jl £-a ^^ 1884 

ttdlil t-iuulj J Vj U (j^s V .1871 — 1858 djiill iLo k j^jjlj 

jljjall ^i*JI I^A t_jLiC ^j* ^Jj*aj tlijlfi' o^jj^ u^ 

.AjIjjII ja ^ill <.. n>*]l £jl^>ll 

A-Jijjfl jJ—p 

tt^£jjoij]l C-1AI^1I I1 a A ah» a j \ ^Jt*Jl (JS 

jljllj (jULaJl) 4j^)Ia*Jl jlJi ^ tj)l£ ^ill 

jli ^u^iVl ^ua (jl-ilaJl C J>^J Lo-lic. .Ajlill l-jsI^jj ^A iLir^-a 

Jj^JI (j* j)l )\y\\ d^A Lo^tj .cl^>i^-c3 j)j£j Jj^l 

£bjl Ajjlj jli — ct^L-*a t$l£ Ijj ^^Aj — Ljaau 1 giinau Jj^/l 

^j-a gJJJjujl . ^Ja^l I £J^)llj el^)fL-a ^A I Jl^A S^3 ^a]I jU^ll 

t ^jJa^.1 Ajj^aLaJl (J/^j (J j)l\ (J^ll (jWl> jl 

J ^ la J —II jA JaA2 OJ^ <jU ^)L^Vl (jl LaJ 

^jC- l^l jjl jj^^agj^aaJl (JjjIa j)]i dlSj .c_jl i^^l cl^l 

i djV Lal^l Ajuj| (Jjj^a^. J! JjSj Loa 4 IfrjJaJU ^a .WTi 9 11^ jJa*j 

jJju (JjLuiII jAj t^ijL-saVI j)l LaJ r^JUl ^a.Ujj jgll ^all ^j-a ^cjJaj LaS 

S^)A jll JaA£ .^I^L^a jjjSjjuj S-ll^ aII jIa jV! ^IjjI Ajjlj j|ji J *J < ^ c ' 
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jL-aa^L .gljUatfii j^lVbai Aa.jJj^ 1I <u-aUJI lilLaJ <^11 

— ji*-cal qa £cjjj (JjaJI (jUl> ul* 



Ia$J&3j Ajju La^jjjC /jik-aikji ia 1 ^ A o * 

j»$jj4C. (jjSiui jVjVl (j>« -iaiS £Jjll (jli 4(jjjl — 4juflOua^ 
•VlSjjll (jjj*Jt n A^Jc JjjujJ "<Lili]| jjjJI" A ^ jV .*isjj 

.<ajli <j jjC- L<U2k jVj?>U (JjSujdjS elfijij (jjaC. ^jjjJLiU <jl£ Ijj ((JjI&oILi 

j 4<jjjl _ <jjjt A x/>jui\ !il£ £§ljll 

_ c3jJ (JjSun CjLoLojJajVI (JS I^jSjOA ^JC- qa IJjucI tAT)LuJt 


t^lalL JpuoSLJ tAjtj^lt jJJ CbauJ 4 (JjAj^a 1 t-JjL^JiSI d^A 

A Sm \ v ^11 A /4 \Mi £ A -v Q1 a 4 v >> 4 J 1 jJaJIji i Ai\ I 1 a ^ •ADN 

LaS ;C'lflLiIVI I^A £-ll (j-6 <_$ ji^M J cjVI (j-6 ^lj IaI^sJ ijjSjj 

<j-o £jljj JS >Aj*qjuall 4ADN —11 J^Uj iUiLJ 

j]l jA Jh£9 I^Jlo ^jLoJIj t-A Ajc>Lja^a aJjjJjoi Jaaj CjIJ jjjKnll 
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j \ CjVI (j-o IjjjL*. Alc JLillj jg hjj Ajaifij ^p3^)ij 

tlAJVl d5a jla 4 gjjAj Jjill I5 a jjISjj LoAic. *(^Vl 

o5a . I«l^. ^jjLllo JjL-al <j^a (J^Sj ADN t tl^A S.llj^a 

. djV 1 I CjLui^J JafiS I^juoU® ^jl£^o'y L) ^)A 1 ^lall 


. CjLoLcuJaj^U 4jjJalj^)ll UjI I5a <J£ 4i^atx <j£-aJ 

CJjl^JJ <L5^ I jil ^jJa^J t^a^1*JI ^j-a ^^)i£ Aj! j^ll ^aic- J^JU I^Aj 

£x . (Jj*ljj>a cil]5 Jl£l La£ tCjV LoWV 1 L-jLul^. £x -lo-Li^J jt lIjIj u*aL^]l £ua 

^jjau ^aJ 11865 ^Ic* JjVI Aj^jJbl^a <Jj.Ajj*a ^^ill LoA1jc3 c£U5 

4_Luj ^Uajjl ^yaVI <■ ? illaj . ^aLaJAl ^1 ^JLacI JL^.1 ^)xj t<jlj£ 


4^dlljtfi]| ^Lj^jlj Laj3 Jtttjj] 1 “ n ^Illl l^juiij AjauUlI S^aLlaH) 

JJ^Sj JjI c*115 ^jjilLijj . jipc^\ (JpLl 5^Jj 4 j^>J <LoC. Jj ^)lal!l ^aJ 

<jl 151 Jjill (jS- 0 J C C-Jj£L^. I^juajljfl AjuS La . ^iAJJ^)3 jJ <llj 

"?Ia jLajlujI J 1$ j^aLai^f IjlSat Vj jlWij V ^LuaJ^fl 

* * t 

.1.1*. 'vLij^al I5 a (JjSj LaAic. (.-V ^LuojVI 


j 5£I (jjSo (ji diljl joaJJ A-luu]Ij ^Sljll 

V 4jla Aj^i-ajdll jll (J^arvj ADN _II (jl£ l^j wl^A*J 

5JLujj jjl 5] t ADN II I5 a a*.Ij c—acA jJa* <jj^1^. < ^ 5 ic» l^-Loau 

<Jjj£^a (JjSj 4^alc- C-JjLujIS t ADN II <, 5 ^ ^J^AaII 

46 jLuoj^U AjjIjjII aJL*j]| Ij£a j .aa djl,il %a 

< 2 kjJj-a]l djljj^iaJl o5a .ADN II ( 3 * U. J±y* Uj^Ia. 46 15] t l.l\%<a 

La£ 4 ^-ajujJ J^jjyol Ajjj^aJI 4dilJ l1a-a]I &5Aj 4 ADN II L) -0 


.<lA i*u^illj iUaLoil 
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3* lJl)Lsu AJajisw-o ADN _31 aJ c_jIjS (J££ 

-uuoLa Ajli jA 4ADN (J£ 4L_jIjS (JS <jli cilli 3 * jiSi . Cjli£j^)j]l 
• o b^uj 1 ^ t u* \ 6° AjjjuaLa J^j-<a2 Jc- li Jp'^-J Ajj *4ljbjj <jJj 

djljjvll JaSa Ajuijjlt Cjbjl j]l ^pax j lg-ja £Ojp Jj-waflil d^A 

o # # 

l a 1% l^jJaau cCjIjjjaII 3* bja^c bjc bj (J^aj ^gJLu-a (J£ .^CjIjjj-^) 
^iLa J 4 JjLujj (J-aauV CjUljIIuj 1$ jJaau ^jC. Ajjj-ai* 4^>a.VI 

•Introns cAjj^SH 4^jUJI aJlL ^oj^j ^pllj 4olJau31 

AjujVl ujja.Vl j 4AjujV( CjljLjujKyjl g-* 4^-iUIj ujjj£-o I^a (JS 
^bVuJj A-jjjSx AjjSLall J <Jjill 3-^2 .AGCT 

Jjjuai ^J Aaiuj^a LjjaS 3^ Audala l$j) j 4 t_jj^>aJ AjljjI 3 ^ AjAao) 

s' 

.^jjjut (JS bl 4 ADN js 4 C5 JoUaJl jjl£ill -lic- .Ajptjj 

jjlSls ^-oVt c3^y jlgjA 

Lojjc-j .aIxIS l-jIjS (JS 3 ^ a ^ a*l 3 jli 4^ja bab 4 3 jijIa 

CjlaL^all J A-a-jJ^oJI CjLa^ijufiall ^.m'iJ 4^-uUa jjISSj I 

3* A^a^li3l Aaj.}J)xil Cjlaiu-«a!l C_jb£J! ^Ijlj bj . (J£juU 

aJLojj 4jj^a» ujb£ (JSjoma *V 1 3 ^ A-^biil oj^iuall CjIa i.^all j 4 4_jVI 

3* OJ&J <bfijjuj Ai&bl 3 ]^ 4t_jlaj^M •(ujk <11 b^d>) 

Jjk^aa (JS 4 ,\]>^Q .^balL Ja^U ^ylll i4fc] aJjLo-o 3j£j J W^'j ; 
b! .^\j ^ajb^aaJ j^a.^31 j ^l^aVl 

46jjj£ (JjLuJJ ^2fc.JJ Aji L&J 4 Jb-la. ^^9 46jjia. AJLuJJ bj^l (JjOilDl 

# 

3 ^ bjC* < fi jjuj 3 ! )1 CjLoLa t. jx‘il ^9 A^jlS 3 ]^ 

. djljjj J^ll 4 U t J J J jl£ 3 3? y jju&l l^gJ 
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.djjjS <DjjudJ I Aa 1 A ^ UdTUii U i AAj 4 cljlaik-ali AAc. jl aLoj 

Aaj t(jjj* n^ill ^jjAA jli 4^VI <j-a ^>ajj ‘4-iVl (j'* ^ * n ^ s-la IaI 4-jV 

c * 

<jl dua^j t ADN II (U n) djtjjoiS (jVAlijj <—i j-uj tl-A^SjLjjj 

ADN —II (J* Ujj cAjuiij uj5 j\\ ^ Lofrlbo (JS lAA u^ill ^ j j 

^IjJ)SM l£ AjC S^>AUa]i &AA AajA .^Vl L>*J 4 ^(_}jLuj^) Ia|^ 

.La A^)il a j» Urf^II 

4Ax £*J^)A (JS L_kdjJax O* Ia^A ^jjSjJjui ADN <JS 

aJVI oaa c ^ia ttillA £>g ,^VI (j-a <-aAla $.lj>alj 44 -jSM 5^aAla c.l^aJ 
.uKll i— >1 -vQjua ^cjojJ c-Uaal 4<ajj c-Uaal 4lLjaI ja (Jj^aaJ ilAda. oI^)Lla] 1 
^j-a 4Aj£-a l g joiflJ 4tljljj^a i^ya L_ftlj^a tillA (JS <jl t^-uUJ VI i. l>j 4-jl Al 

JauAaJtj l^JlSbA Aaj q\ Ifl-llc. ^lll CLjIjAII dlljLiLa Aajj <jI tdjl^)A 

* < 

AujjjaJI aaVL&UlIII ©aa JVla tUiiAA^ (JjjJs ^aIIaIj *uj^ ul c . *>j ^ 

^ SjA Aaljj 4 <AjS^1 dlSj q\ 4iiljLouIlj jl^SlI ^3 A fu^ll 

lAA A jSJjuj . L ofc U-i jjuj AjuIj^II aJLoj^)II (jli <llaJI oAA 
tAjill ^jjLiLo ^Jc. 4^-flIja-A aI^VI Cjj& t^-uoij ^^jll ^A 4 4Al 
^a^l^joll l^)Au-<aa JLaj l-AA^ LgJ <j^£j £I * A">C^ V1 ^Ai* \ 

K" . (jjELojx IajI ^jlj^Sj V Ajoiij ^jjll ^^j-a ^jjA^)3 ^jl ^Jj (^AjJ ^^11 

(j jSj (jl (j^-aJ Ajaiill c- UaaJ j t <J1 l>IjA*A 3I <j£lj ." a ^ K (^ Lj^SI 

ojCAj La AAu^aJ Ajj£j 4JlaJI oAA ^3 . Lil£ 4JLa:^)II C^Ijjj -A-SLLaC LLia.1 

ioAjAa. AuC jjj LojIj AjAa. Aj3 SaV^L iljV lAa ^Ia ^1 4S^ila 

5? 

. AjAa ^ jjj 'j^j 

.Loij_)3 _ f_yilj)[j .Ju^y\ < t^jljuV JJJJ _ (j_}A ijljjc. 
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ujI jftla 

ujaII ^ ^J J Y' ^ J -3*^ 

_LLIjj (jllSalj l^iLijSI SjIc.] j <JjAj y* L-sjlaJL Ut**^ ^jl£ d_u^ (jj^jiaJI 

* * t 

diij (jA$ JC-IjaI liJa LajJ Jjl£L ^ajj ^Lli 

^litlll ILa . (JaVI «lic. AIj^ua ^t> a4j-l^ <x-aJjb-saik Sl^3 J)j_lj Jj 
_ /jId jj^o ^£jjxVI UJ-laJ tCj) jjjui a JC- 4 aj .S^iL aLajuit t^jLakill 

J* S? «5 

I Lj ^ojuaJj 1 4x. Lfc ^jjISj ^jj t j^jjl t (JiJt 4 jIjL LaJ^JUiua 

iX AjUkliV AjLjLH ^Lja^L Cjl^)ila Uc-Uiajk-al — "<1 jfrfcu/ l$-)lc- CJJ^^illlj 

.4j^rtiiJ 4jt*IiV ji 

djljjitill i-jLuujVlj <il^p>^ll ^*l2Lall tCjl^)ila]l C-iLuuSl ^43 
I j\Sa j t (jj j J j V j cll^LaV V t a^jujjSj I ^ r ujulaII I La . t LJ 

dj^Lusaj Jjlj j (JSLliJ AjjuuS^all djl l*.^i]l ClJjjjj /pJ ^aJ 

^JJ c£-^jj4 t^i^Lk^uali d Ai5 j Jc. V Igjj . j jJalll wll^^a djl^)iia]l 

<jj—S j Ladic- jl^aVl (jx d4j.lx dj^Ulc- 46-1 j^ jI^1 t a Ju.1 ^ CjlL^a jj^Ja 
^ja L?>Uajlj .1-1^ A^gLa /j^Sj LaAic- a-J.ISk Ic-I^jt ^Lsj Ljajl ^jSJ j 1 4 ajali 
jjSVI ^^Aiu^aJj jLlaj ^Jjj-uj ^jcnUl £liiajk-aVI <jli taLA 43^1 wia 31 4a*J 

JJ Lull Aj^laj s_s jjuj a^oll 6 La j . 4»jai3Lia I j LLaL 

j^iaall 4j^)]aj ^jjj <^jj£jL 3I 4.1u^n^ ^-A j ta-lpsJ! 4jjjjjljl]t ^auUmi 

A-aakjp La ILAj feslflJ-wnVl S^i3a]l ^La-JajVI (j^j 14-UJjjl-ll! jii]| j 

.dAijL^aall ^l*JI djjLlakt 4juj^aj ^-a ^2k.^lj-u]) 

La^ — S^IiLu 4_Ll^i]l j CjI jiL3l ^ij ADN —11 ^auu 

A-luiLaj t ADN II cLuI ^ju aL^c n 4, >i jl g- l^jj .UaLii 

LaS c4.Qj4lij l-la. a^)jXx^o 4uJa^jLiJ| oLa 1 As ‘^ - w»\-n.H ^pl£j]| 


265 



ilfrLjj jl ^UJajuaVl \g J a Uh <^\ JSjoG ^Jj JjSj Igjli tUfiLual 

.^aJatill Jc. SjJlS JSIj JaI jA Lo VJ l$^a ^UjuoJ V i* n% J 


"Sjj" 4aliJ 

^ ♦ c 

tlsiilj 4 A^joiI i^iLcdl L. mla L-iuuSl 4jJaC. £jujtJI (j^>$]l ^ 

aL^o^ j-liJ ^jl jja. <J£» : c n^j . <jx Ajj£x Aj^JI CjUjISJ! JS 

-li£tj]| ciUj /jn^arj . «SLpJI l^-Lo JS Ajjj^ dil«l^j] 

AaSIj Uiajl Aj^lj itlljLoV l$JC. £3lj ^1 ^^aJl (jjl£]l 6-1^j ^^Scr 
ADN —II l^-Lkl^j ^^aJI (jjl£JI L£>Li. JS (jl j)£j <jV 

t£>ljjj| <J£ IjJJbo 4 lijl jl .AiljVI 4 jU jl (jljJail 

IaLiL^ijj 4^j^j ^jLaul (jjl£J A_lLi. _jLJx Axo (j-ajJa ADN _SI 

c c ^ ** 

.^oiilj (_)^ajVI AiLubUl (jx ^j£l AJ^la Uj.ll (jl^l 4C_i^)iaJ li^jla 

(jjl£JI (JS iJJJ S-llc-U ^ jsu uU ^ill cW^ll la3aa. aII jfru*ij Ajla. <j£ 

jj^I AlU-aS/l Aj] 4^juUJJj ^jujLjjI I^Aj »(^5-^1 

_ ^^.^)LaJl l^oilc-j AjUJI (jJJ AaJ! Ajj _ $.Lic. (^Sc. A jJ^Jjj 

AJV j SjLo ^ ujjj Aj j)x>iC (JjUS^oj 4^lc. tSl ^jj 

^ 6^a -(Uij^JiuJI J) LaJ>Ljji jjJI ^ 4<1jL*i i *«hVi Albumine 
diA .Ribosomes CjL^jjjjSIj Mithochondries ejUjjJijjSjlLUi 4^iU* 
djl^jLooll oUfc ^ la*JAji A (Jl jiV (_£jL ' ^*J I g >> 1 » a ^ViIj UlilaJl 

. £cjj.,. 4 Lb> u^iO ^(3 (j^ Ujj^ 4 ^ .A^juajI AjjjIaSI 

^ dlLj .S^)iU ^oLaJ S^C- ^jJ LoS AjlaJ] jLaJ S^C- jJ AjI Lo-o 

# 

«^c^Aulll (jx (jjJt-Lui Jais tilLoJ (j^Jj jULg AjLo (JSS oluuyi 


Lia. jl J;ull J^ifa t j^^H e-Jall illul 4 ^ 1901 — 1 82 1) >“jj 3 <—ilj-ijj ja 
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JaIc* <^A LDLaJI Slji q\ 4^jja]I AjI Aj ^ ^ 

* 

$.La* . lAj£>t£jj AaL^JI Sl^ill lil U-LJjja]l 


AjIjSM SA^jll ^A ^i]| 4Gene Ajjja A-alS 3 ^a JjV ^A^JLaJlI ^jjUjIa^^ 

(JaJA ^ 4(jSxl AjjjliJI UAjJjAII ^aAAJj ^ >A,H £A .UJJjjai] 

Al) CjU*Ju-^]Ij ALuC*A AA^)a Aj^la dilu^aC. ^ja U>Li. joiaj 4dl jj]| 

iij jjSjpJl Iaj Ia£Laj .(L£}laJl jjjJaaJ *IjjI (jtjlb (j-5^ j' ^j£aj 4j' 


J^judJ UjL»,u^H d Ab AaJ jJJ jj j£l Ia jL^i.U ^j 3 4UjLx-U-<a^ dAA 

Igjljfb jLuJ dAALulA (j^AJj Jj (JSLl 1 J)jAA jAju jjVl aA* AAC 4£*l jjl 
*UjI ^JaAjJ /jjajoiS Jj A^k ^jAflJU IaAjC- jjlaJI jpl£d]l s-IjjI 

AuJajjj ^a Spermatzoide Ajj^a Aikj i allVn IaAjc. t^aWll jjI£j]I 
^■Ijjl ^1 diljar u^ll q\ Jaa^ib .^Jj ... AAjJaOJ s-lLc^ 

^iaj Ia lijj .CjUas^M *lljl ^fcAajj 1^ V\1 j 4 ^ jjl^Jl jjl£j]l $-IjuI 
^A diLiuj^l ^jl (jjilJ Ai]i JjlaVIj <j-aaidll jjA AjJ>aj ^Ijjll £rAjAj]| 

. (S AjjIjjII CjIjjjaII) UjIjjjaII aAaI^JI 


^Ja <^a 1I l^,Afcuj Aj^jII CjliLuuSVI &AA ALiaC A 

^*4> U oLuu/lj 4 JaL ^ AjSJj <_£jj jA j oLyj A-iljj Ia A-pJI UjUjI£]| Juc 

^ LiikA jp- j& 4(Somatique A.Luall aAaj ) Sowo 

.Germen jJjdl ^ajajj jiJV (Ja (Jajj AiSJj iSljjil (J^.)a 

Aij 4dAA^)jjuj (j-® 4^ i» a lAA J£J c ic>lU ja]' jaxJ 

Iaa ^ • ADN —lt (j-o AJjjia AjicljJaA aJjuAuj jA ^aJI 4^JU-k^all 
ijj^\ ujjL^j Ifrj^au UjIajjjI^liJI CjIjla^j ^Ua jjj ADN _11 


.llui jl L cu u > u*j Soma j 


•t • Tt 
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^ .AjI jjlt <u=d c_ijJ tl^jj ...ATGC ...AGC 

lg-La dllla jl uj ujlajlgj 

LoS dt j» n i-nll jldol ^lc Ijj^k AjdajlLo ^j^£j dtj^j>2l I j£a j 
Jju3 4A_£j t-Jjlid t ^ la £_pasu . ^JjJ-lj-laMl (JjjjIjjII 
clli] ^ajJl Alx3 ^uj Lo I^Aj . dhi-U-aJl jl 

f 

.^■uJajg]| j AiJ (jx Jjj^s ^ i3r»1lj . l^iolSj dlLoj n>ll ( *_k^a jj 

f.l J jl 

# # 

^jC- I jjaa Ic. ^£-^-1! ^jjlfLU AjjLloj^JI Aj jJ d^ucl 4(Jj^ia dSjl 

* t * 

i Ij /jjul J JLlLc 3 Ju£l ^aljL-ddlS IgJj ^lajj 

dUj^»* J jLuc^Lj ojaaa jJlj c-LlcjSJI eiA djl£ . Lujjjjj jl 

dUjjaJI A^iloj Lo dLaj 1 $jV 4juflld djl£ o^A ^^11 (jjlSJl 

<j| jA 4 4iUj C5 lc. JjJaaVI <jU jA\ SjM ^jiVl 

J? J? 

(j* jj-iS, JOC ^j-o Ldlc. AJ>j£^q l$jj . Idk. o \ix a djl£ o^A A^iaJl dldliJi 
^ic* lg-1 AjjLlojSJI AjUuuoJI J-ajjJ Vj 3 VS» <fl Igjd 4(j^J^)£ll dl^_p 

dt£jJI L ALdaJ dlS^ll t*13j ^2 Ia V?* x> ^A U a-LoJ A3^)j 4 ^q,^ i 

dldj^JI : "A-A^Jl jl j-aII" (j-a ^\ jj 1 Aj^Ij jjlLoj Ixj^>juj ^aJj lij^sua AjjLlqj£]1 

dl-djjlall J ^A dl Amil 1 4 ^ dldj jJl ^1) 

4 dlj^)£juJ] LdJ ^jjJ)J-aJ I^jl£j cUa&j Ig 

.£cJj - - - A J j^oSn 

^jJI L-uSjOJ 4 J ^ t 1828 ^Ic- ^ 4 4^13J ^*J 

Ao^-jlj^l frljdftll ^jl (jAjj Ujj AiU lc.j Lc-o tUree 


.u (jjl£ (j^ ^ CiIjj_jx3Ij CjL ja-> a jib Genome 
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IjJjal <j£Lj 4 C JLujV I £jQ ! jL2k jpl (j£j AoaJI D^iSt <jlj 4*1^31 ^Jj 

<^ 5 ^^ (jjlSJI (jt t jjjS a^JI SjaSI (jc* ^jjjj^lll ^jjjt3lxa]l .AkiSI i Ia 
lLiIj uul£ ^Lajl^j tA^JI jl ^aIIj tAi^ll jjx 4 ,T Ajjtc*" j! 

_ Aju«aLk g 1 jaj^ S^)£a Jj*. ojj^aJa j^aV| UlAlj . ol-A'sJI gljl AaaAVI 


^jli £-Ja3lj .^Biochimie Ajjjl^JI ^LuuSJt (jjt£ll gliAjS 

JfLuU 3 jlj^ jjl£ /JIaC-I l. iUc .1 4 Ijl*. j \ jjJ yill Ai^UI UjIjjiaSlI 

AijJa jit AjujI j J £_* Aj jj^JI £ UajSII ^^>Jl1I ^oxj ^gJaxJ uijjuj 4 (j-aLk 

^IgJI cJaLuuSVI La^-V ^ .^j£jua!1 ^jUija] 4.U^11 4^j1jj]1 AjjSjoJI 
Scorbut jiaJI *b Jax clv 0 Aj^^' 4 Cjll b o l Iu 4 l] 


. A_bibolA U niaj Ul3j £-a IfljSJj — 

4(^iJjlj ^ AjIS J 4 Uji Ubul'l 4jkVt 4-^l^JI 


jj^A L_jlkjjl <jja3j 4lAjLiiuj| AjJJ^aJI Lia*j3juJI g 1^x1 ^jlS 

f ^ ^ jp 

c4 Ajj-yll SXgcI 3^.Ij 4^a1*JI o.I> a ^3 jAj l^jljjull litluil 


^xxj£L ^Jj 6 J^-J ^UuujVI u) OJjla* Ujljjjul fl3c 3*J <Jljj 

oJjLujV^ ^>1 ^ISj . ^JjJJjLl 3n1^A ^ic. 4gljA) < Ul AjaUi gl \A &jJdll ^3 

gljjjlj U4 ^-ujIj 6 . L_J . L_J itLaiVl 4iill jlp. U^. jljJdll jL£3l 

^ LaS . Aj^>kjaAl lauJa ja Ig Lt>j "AjjjjaJI Ij^.jljjiill" ^jC- L-iUkjud j 

Ajjt-wa A£^)*-g ^aixJl ?^Jjx AjjUaIL 4^_uil^)kl ^j-o 

Ajjt^olaJ) ^ (JaUI ^jj LcAiO . AiaII j ^ a\\ A^jIa. Ulc-J 

^ya Lujja Aji 3$bj J Lnlc 4 jjj-o Sa^Aj ^Ji^V (jjLaj ^ill ajjI^JI 
Uiajt ^njya 1-jAj .IjjL IcJ llg jt t^jtj V ^^>^1 UJ^ u' 

^ILoJj -iL ^A Luoj^S ^aIaaIIj UjLoijuj^aII ^Jj (Jakt 

.o^jAaJl Ujlg.ljUi.a31 c AiujSjuju ^ilc-1 4 jlj^j ^Jj l^jklj 4 Jlc. ^jju 
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4Ajjj j^jjSUI J4 ADN 11 

^k 4dUUI lJS ^k illZkm jj Jia tlil CjUjUl 

^ A - ^ ^(^Jl 4(JljjJl jl j| 4 U^^I^Ul 

4j^Sn I^A Ujj ^Ljlj <Uy£ jJj 4 ^jI j^ll j^ajJI ADN_II jjakj L 

4Ajj|^)^l| A-C^LlJl jjaU (^Jl ADN —Jl l-AA jl C fljS 4 cill j I^JA J&\ J 
^iwHmj ULaC. cilli ^ajJujuj AjUI CjUUII Jjar„^ijJl J jjjSdll JJa^xj 

CLl^UUj ^A JU j£ .CjIjLuIIj CjIjI JiJl 46 j^-S^I 4»l A^lcSf I 4A^uuVl 

UsUf^l ^A dUUI ^£au ^Jl CjUfyl . d J aj^JI ^A 6 UJI . AjjUuS, 
AjjjUlj ^jJI Jjl£il ^,juU^)]| -UJI 1 jj frUajJI ill^-U-d I-}£a j ,AjjUaj£Jl 
< 4 * i> C U 4 U 1 J j> CjUaU 4 6Jj^. CjU j=k. L-JjSjJ 

4 JU*IiU/U ALU jjC AUuja*. htsL 4^^d A^a. j-a CjIaj jai ^a^Jjj 

• ^^Jl j£U1 AJI ^k JjiujJ JU 4 jl g >11 j ^JaJI Ala^iLftj 

Aj^)j^jdl AiUJ! 0JJJ J-axx 4, \i* a j ^jUaj£ J-ajlx jA ^-Jl (jjlSJl 

(j<jU«a qa ^a^JI I^A j .UI j A^Uj Aaju 4 UI j J\ AiUkaj 4Aj£Jj .6 UU] 

.U>UJI ^ jjJOL-a ^ U L Oj 1 ^\\ d UJI C-UojS 

<■ VjpISjj j /jUU Ajjjjj-JI Ai UJI UUJI c flft 

dxli jjSaAii ^Jl aIUVI ^^a daa ?AjUiUj ADN —II JaI; Ul£ V^UU 

. AjUI aJI 

gjUl jP JUAA f Ul£J J^LA 4 4JU1 

<jx 6 ADN —1U $U£VI jixuV 4^JI (jjUI (Jac. aJI 

—IIj lIjUj jj^l .’ jjj^iiUl jj^p.1 jJjUxj£ jUcVI UkS/1 

.(^jJ^VU NRA) ARN 
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UjjJ JJUAJ 4CjUjJj^)J ^ CjLojJWI 
Vnli; cl^U^liolt d^A Igjjjj .AjjLajSJI C-tyLc-lio]! (Jjjuuj ^oojujj 

LjLuS jAuJ 4 (JjJjUa£JI JjSlJ LaS tlg-jj . IAjI V lgjl j\ AjUi3 

£*j iujbjj^Ja CjLkiJuj 1 $j) :Jc-liill JJ jt iCatalyseurs 

U_u£jjj Cjtajjj^l 6^A £LXjoU .^jLiajSJI Jctfljllj V ^3 

^jluaOJ ^ojuaJj t^4_LalxJI AJtillj (JISj La£ ^JUl) CjljjJjjJI 

l^jl .^cJj ...UjLuaC'I 4C-L^jJnC. 4^UaC :A-pJt SjLall 4 (JLa^V La j 

Cj3j] jSjc-l AjI A^j.j] CjLajJ>jVt u^aJ jl^uJ l$J9 ^^jll ujljjjxlt 

: dM -fO^I U* 

^a ADN S La£ illLaJ 4 ADN 13 AgjLi-a Aij^a*. j& ARN 51 

dlLaJ V Aj£]j 4^u Laj)j T (j*yl £j!jB J pl vTutflj^ Ailik-a CjI jjj jKaj AajjI 
A^a. (jj<an\l .AjjUaoa AIuj^Sl lujc^Lja* A±U 

^ ADN —S ^3 Aji qp> 4Ribose jj^Jh <>a jA JLuJI jji ^jaj 
!D (> Vi) R j^aj U* 4Desoxyribose jffyuaS Jj\ £jjia Ijj^j 
ARN_13 AjjuAjuVi Aj^xix-aaJ) ^jl jj 4lj2k l-ijjSuu jA ^5j <J£ (jSlj 

£CjuuB ^a jj£ jjjj Ijj J-aVls .SljiB i^jjd £jtjG A3 ^*-a 

(j* l£ jUJi 4 ARN —B £l ji •(ujLo -12 J^ 1 j^) Xerox ^ clLuaaB 

oLuauJ) 4 t 'Cj'^iJ^y]r (JiJj JiLLlJ cJj^uJ 4ADN B aSLu^j 

I^a ^luajj AjLajkj ^L*j *ARN —B Jj^sj .(djlipjjj (Jajuo^ ribosome 
Messager J-Ja jA ARN —5! tal .ujM c, <iBi j) n# 1 

•ADN_ il diUui*j 




• ^ j^ill 
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4-nJti.ll {£I 4&I 1 $j 3 A_ilaJJ AjsI^II AuaJI ujUjI^JI -lic 

^l^aj M U^J *l^^l ^ b^.jj ADN —II ^jli 4 I 4 -L 0 ^a!o*JI 

J^yujJI . :Sljjll £jlik ^>jj ^jjuiaJlJ CbLcuJ}^ I 

' f 

i ADN — II (j* l*J^ J ijljaj <*-i jjuj <ARN —II 4 


. ujLcj^VI ^..U^I Aj JJ JjJall CjI^aUMI e5 JU^)]l ^aOjmaJI ^g. K»j' ol^JI pLic. 

L_uSjpJ £UOjuUjuJ 4 Ifrjgiaj ^A 4^jll CjLuJ^V I ^ U^lj*» ^JjuO^JU j 

^511 djVVI -^A*^ll I5 a .^aJI ^l£ll Aj^j^jJall CbLbjj^jJI 

^^3 JjujLj y xi ^3 IaA jbcluiAj <i!LkJ L-Jj)^' ^ ljjubl^}3 oJ^A^) 

.JjjjajpLak <^115 (j£> l^llbj 1960 — 1955 djl ^LuJ I 
Aj&ja Cjljjjj^jJli .Ajiik Aiai iluL JA2 .p^gjai JS I5 a (jSJj 

Aju J Vj b^,jp V AjI ^)JC« .(jj^juiC. lAbb& 4 AaLaSH (_jiajAv]l ^ja £jllu ^ja 
u^» ^ ^ \\ ^V1 ^da-nII AjuJb 151 ^j£aj t. aj5i ! djl Ajj j ‘i 

/ja Ajj5Lg k__fl^a.YI djljtAaj djjl£ 151 Aju j! /ja Aj^jLj 4^j^ nnll 

lJs^.1 aj^Ij uU^^i ^jSJj 4Usl£ ^ i(16= 2 4) dsljjbj 

AjuJa g.^u.u ^511 aILjjII >aJj^ >uj ^5 jji (64- 3 4) 

ujLaISj Ajj5$a /jj^J 4 ^jIjja J<juaj Cblibjjj 151 4 4 \\\a)1 I ^aj^^JI 

Lij^l 4 jujL cjjjIa jiAjj Jit> 13) ^Ijjll .<^ijJ AjX <> 

.UA Jh\ Aj^Ij (J- 4 CjLaISj A£jLyya4 


* 4 

t ADN —i! <> l&LLil tARN _J l^jj ^1 4 JU jll |j) ^ oj* 

* 

ujLujoi^JI 4UjlojJaxJI 151 . ujLijjj^)j]I ^ u^i] dl^jll ^jUk Igi&ij 
^jL-sa-c A-iJu^)ll ujUjui>lli , Cl n" j^)i]l u_u£jj 4 Ajjj^II 

d5a . uil^ajjl ujLuLu A-lu^) 1I 4^ jl oJl^l Jib ARN —II . ujllbj^)j]l 
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Myosine A-uij ASu aJ 1 g j .S-ipc* ^^a CjljjGjjj]| 

A-AjojLujVI ^A djLajjjVl . CjIaJ^jVI (j* ^kVI lg iJaJU 4AjjJax]| 

.IgjjJb ^jj V CAlcliaj ^LilL SJsLoll 6-1^1 4 ^lxjojj IgjJ . Aa^JI SjIaU 

dj^lc-liull JS .^lujfll Jc-liaJI JdjD tCjLja^)^a]| Ajauii La ^a Ijj 

LoS djljjjj^lll <il^jaU <ii]j idjLaJ^Vl JjJaflJ ^JJ (jjl£il AjjbuaJ^]! 

djLaJ^yt ...^jJa^JI La£ (jj'S i.A^ I 4^j^> u) djl AuJ]| jl ^SjoJI 

(jjtUI jA JjlgJI £-L-a^l I JlA J£J A^LoVl <^A 

.A_uj^]( illLa u,>H ^^A CjUjjVI ^jLwa-oj . 

^ o-li^ diljjj ^)3jJ ^-i5L V JJ ^xL <.—SL1S1 U^J 

<jjl£ J* ^h*^j (jl ^ ij .sLjaC*! jt 

US ?^£jLojca]I a\\ jA <jji ...^i^-JI jl£*ll ^ ji^iC- JS Aj£ 

JU-a^JI <La^£» A.9 j**J1 J AuIuiaII A aIOI o jiA J§ 

V CjIjj^-o ^LoLlII . Jlj^uJI Cy&- Ija «IIjjj V 

^^Jc, Cjl^aJj La lij) _L£a ^AkjjJ Jj 4dJU^ djljjjJ^)J ^JL-aJ 
^jlVnll ^iSJI ^ill <jD UljV £jUL> . \$ nj Lu 3 Cjljjj j^JI 

4^^)S V (jLaij] 4jU xlk-a] JjL C-i jjuj tA-jJaoill U^UajI 4(cill 

5? J* s? ^ 

.AjIaJI ^jILaui tillj J£j 4 1 joaII aJS I Ia JaVI CJ^j 


^paj^kllj 4^aijui j£uklu c^j ^ ixu[uVI oJiA (J£ (Ji-au 

Jj Ajj^aj 4ARN —11 ^bll ^ ADN JI ^ouj 4AjjLuu£JI cj^UJI 
d Ia Jfc (jjl ^>a 2 .AiUa] AakL^J A-^aJI jli .^cJj ... 4jjj jJi CjLum^J! 
^jojLujVI JJ^ Ajc. I ^jluukll C UfAx> Jl jJV ^l^aJI ?Ailkll 

C5-^ ) ATP :aJ^uj AijjiaJ l^J J)x^) ibA$XA AAjJ^J liA 

(JjLujII (_$ja.j y» ^jjLsJI (jailill .(Adenosine triphosphat CilLaji)! 
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Igiji AjjjaJl dik Lo lij .ATP _II u u ( JlA\ AaUaSl ^LljV 

^jji IflKun SjIc-I -iic j A \i\W JjS aLUII 3iUa]| 

Ca^Ic-UlIII aik . ^xj Lcja l$jujjj ^diuoj ^pll AiUaJI ATP _ II 

aK til]j jjl .. .djljjjjSiyi (j-o CjIajIjjj diV^lfi Jl ^SIjSL (j^alsuu 
dik 4iUa]| jL AjjL)j^£]I AiUaU (jjJpJj ^Uaj 

^-ill ;Sjj*-wa]l AjjjI^ II frLjaC-Sn ^ ATP —M ( x-njusajj 


c-uSjp ^jj lIu^ j* ^jUajS lil AjkU 

iillj j£ .aSUsJIj ATP_SI Ajiau J£JI j A^jlauJI (JSj ^jj ilu^j 


• i^Jalc ^JLo£ (JSjuaJ (jjuiljiA 


JA^ cAl <> 

Sic* Vjl Ail_uG£l fJ AaJjJI CjVVI (j-6 ^A2kjll lik JS t^SI^SLi 

oLa^o 1 3 jSJj IgJ tA-jlaJI Aj^ lL>UjI£, ^A ^3ll iUjiSall 

LjiSall . jaUoaSIj JlSoiVl cJ^ tgiV 4A-i3ljjSI CJjLaalS £jlj c^Liu 


Ja*jjLuJ 4AxcLl11j iA-Ssuliil Ll>Lx>oI (jLaju ^-ill 

dijl£ iEchirchiacoli ^j^LuijjJul Aj^k. 1 1 aJiASLj ^Colibacille 

<Jj3jjuj jj-lll AjS dia^jjj ^ill Ci3jSI ^3 4 Ajjj jaJl AjI J^SI ^JiSlS AxlcO l-l£A 
CLlujjJ jl Jju .AjjUJI AjIjjSI j-liS ^a^aj jl^adj AjLi) 

ditjjjJI :IajS*j jS&VI A-pJI CjUjISJI AjujIjAj itjjiSjll 

(jl .l^> A,iiu^ I^jUuuod (j^Sj ‘cijA) c 5 ^l *(Nematodes 

LoIaj 4 djljjatJLuiil IJiSa j . J jjJI ^C, Ainlaj (j£-oJ CiLjpSall (jlaio 
-1^,1 4 jij-o tdUk ^jlS (j/a^3 ^3 ^5 (jl£ 


gja> * si jA UjjSoSI ^jC. jA Lo 4 A = lo1xJI A^^loJI dJA jUajI 
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J-aC. Aj3I ^3 ^ A-LuhIjujI SjJad AjI <il]jj Ulx-a 4 JjaIS A^juuSIj 

_ * f 

jl^Vb ^jjSLuuj cAjjjlaJl CjLJVI d^A Ai^)*x /j-a liDUajl AjI j tSLi^JI 

* 

.Ajal^ll djljtjj^JI (J^c- aJI ^a 

(jl" : f, Sjj^Ja3lj AijL^Air dllj ^J1 Ailda^lj <* ,{& 

* * * 

6 ^A Jlo LaJ-i 4t£Lud ^gjjl UJ^J 1 jll% ^ lAj ^J)U>N jSjujJ^£lJ a II 

^jJLJjLSl a u^a Ugj) i^2k Jdj£ ^JlC' dSj^l dJ^I I^A ^ .".. .dll jjlLal! 

(jljilaLi. ' aq j) j 4^alc. ^jjOjujIj ^ ^aLuj ^a (jl£ jJUl 

^Jj LjjjSJI (j-o <jl ^Ul Ijj LaC- (jLa^S^ UjJ)^ 

* 

4 ^j^J-oIjlII Ia ja^J ^aJj il-la» A-L^la Igjj <Jj 4AL^Ia (jj^ial! 4(Jjill 
> 

«^^•4 J jSU A-JVI .Adui d)! j L) La 4 Aj^nlall ^j-a Ia jLu^.1 L-lHaJ 

^ja 4Sdl*da A^jaul ^ja 4SJ-lxda ^j-a l^Uajl 4 Mxa (jjl£ 

AJ\\ /j-o jo£1 calHaV (JSjolJ oJiSaua 4Ailliua]l L_4jUa^11 Ijuj ACjUa pL-bcl 

* 

.ADN —Jl <j-a w jj ILa (j£ ^jl 41 jj35Lj3I 

# 

Aj^puuU i^jJULiJa ^J^jlll <aJLc 4 djl ^jjuj aJlC- -Ha 4 U_lu£ 

(JjLuIaII» AjlS ^ AjoljJ ^ 4(j^LaLuj ^)JJJ Ig-^^Lu (jl£ AllulVl 

S j^Vl AdL^aJ! Uk£tjLij JatLuij jt (Jjj^j Ig-L*. L - 


AjjjlaJI djLaLuaijVI J3l^a .«Aaj's a ^aijlL ^a Aaal^ll 

<*-ifL (_y a (Jj 4Ajl^ll aJuLo-o Jbu dsl^kVt LDL^JI <Jlu^ A laaJ ^jIj 

A_ili. 4AjL>iC. ^ 4Aju^fr -U^aJ IaI^.] !A&^lLa 

j a^A "lJjjjij" L-ijS VjjLaall JjSjJ L a J^ .^^ada^Jl c_JjdVt 

1 yUi\\ L^jJaaU ^-a 'g *>>»J ^-a ^UuJj ^a-sTi ^£J Lj^Lk 

?A-ild.'^ll Ajaajj 4 jjJa*Jl (jS-ii JdkJ ^jSV' 3^^ ^ 

Ji-«ajjj (jl ADN _S' Jla AslJI S-Ii^j A jAd A_ml ^jSuaJ ^ ijS 
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\ g > J *lfijujda c 1 jJaC I ^1 dlaj^l Ajj^/Ij (JISjoiSM <3* ^ Lualui 

^jjl£ ^luii AiJill oiA (J£j (J£ c Ul]j 

tjjJaC- (JS (J£ ^jl ljuS Jxjlj aJ^I oiA j& 

^jl ^ja dl jLLall O^J L flji^ VJaJj ^ A <a^ mu A Qjhj 

l*j| i^\ L (jdtikJJ /jijJLj S.lTk J A3a> JlJ jol Aj^juJ {Ja*13 ^JJLJ J AjJjl^H 

oJjLJi ^ \k-*i\ l$ili <o^j*-11jj tdiLajlauJIj AiUall ^jlaJt ^ (J^CLuij 
^aic-j jjiajJ! L^jJJ ^Lal ^.Wlll jA liA ?jpl£2jj AiUall Jdj iA-pJI 
jdll ^jLaljjj ^11 (Jjjj U" 1 '- 2 ^ Au^u-aJ ^Lll <■* nWl) (jjpaJI 

•Topologie 

^n3l <.**<! /<a* 1 1I w ^\ i 1 J k>>ol l &^ 's 1 ^-^11 

Ai^jdui Adljk^> ^Jc* dil ^Jjoj qa J5! Jxj . (illaJ ^ilill 

Ail t AJj\ jj]I dl jjIaaII JjL dj_ujIxcl1I C-loj j‘n> 11 L-uSjp AdtSuj 

«s s» 

£jtju ^jJu Jj (Jjufl Jjjl C, jj£a ■ li-Tk ciilj JLaJ La (JjjLS La j J ^aJJ V 

AiC-1Urua d>Ljjkk [g »>>» j LJuLkJ 4oL,^>Jl djldjK/Jl djljLLa qa 

(JIjj jKVi ^ ^pll aJLuuJI gLa (jLa ^ 10 = A l) ^jjiuiijVl (jjjLiLaJ 
Aiajujljj 1 fl SulftaJ jl AdjjJ^lj dil j5^ 4_pLiJI <JjLoijj 

duli <_£^klj tG-ll^u £il ja ^ ADN _II cLij^Lj ^JaSj diLjpSj 

Lb^J^JaJ u-L^j ^Iill A^^)i (jj&JU cdJi (J£ .AjtjaSulI djl^JaVl 

jjd tI^C.1 x^a3 ^jVI L) - ® (j-ada2 lij .^j^lall diA <^ic* o^Snjuill 

dj^iJl j L-jL^C>VI l_12l jjjuij S^aliu .Ajj^aJI Li^jJjJjII D^aliull 

.oLpJI c_i]S ^ ^jaLaJI ^1 t ADN —II *^lj u' ls* ' Jt * Xk 

o^oll ^1xjj ^jl Lpl^l ^ ^jj'^^l A,U>C> J Aijld dbuall 

^aJJ (jl VAxjLai dilj^)^AJ A^l^^ll ^jial^abU A-LalaJI dilj^^all 
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L. \W\ I j£A L-jLJI 4*UuLoi 4 tJaj^ill Ij^LaJI <JI JuLjjI Jll 

.ISLaJI c_aa JJ j 4 d: jxll ^jju lo tiiLuj ^jjAj tljJajI ^.fij 3)' ?JJ2Li-o 

JUiJI u' a^j-^ 3 .cUL^L^ tUli.1^ ^a Lo 

3-0 JS J Jai*j ULua. <.Jurassic Park LS ^t*JjiJI Ji* 

(J£j (Jail . Ajj^Ia UjI jjLjl ^jUatll 3)' (JJ^ (j^l I JC-Lu<aS 3)VI 


^b&U^I yi-Vl t>a*A (j' U^ ‘4^ (>o «uA^ 1 ci- 1 ^ 3 

(jjwj Lox U^l rf&lt u^i A-1 ujLujI aJlLuiI Igjl . L*>jl jjjl _j^Laj £_x> ^ ^laj 

A*g^ 3>* u^Jj «UuA A^UiALaa* jiLilai ^jIju u' cij^W Aji j t 


IjIj _ (J£ 3F UJ^*A 4<LkjJl jjuj lo tilUfc ^ul 

.^aJl (jilSJl £-0 u^*^' ^ <-$' £ JaLUaJ (jl (jc. ujj^au U^j 

Sf 

(jS-a-4 jjc. (jjuulajlljl (jl (Vjli UTjLlg U.JI (J>>» u jj^.Ylll jp» ^Vj 
U:! ^j*j 1 JAj 4 ^jtiL^aaUa YjtljjjjS IaA jlj-Jlj ^jjoi^Jl .LjaSI j 4ajaaj 

(jj£j ^jlj ^1 (j-o tADN —31 u-o jjloljc>dA (JSU d u^-aj 

• ADN —II ^1 jA' Cj J C ’ <-£Ja' lA ^13j3 

uj£^)a 11 Uij tlloAJotj (_£jll jA ADN —II ujj^ tLoLuu $tjc. (JSb LaJic. 

UJJUJ' *^a-l <j 1 »,-o*jj Ja2 cillj £-xi . IULluiJ ^jll ^A ^JjataJl ^3 ^Liill 

* C * * c 

3)j£ u* 1-0 'j^?> U^l (j3» J jSu 

* £ * C 

. Lilo liSJ <jllj ujjjj jjlijj-c Lo j j lilSI Ja3 iLuc. jj^till I ja 


i j r A IjAj .Lblc. jijtj (^1 lg-I ^jjnl Ajsk^all ajjll ADN II uji IjSAj 

. jJ (JS C-jj^iJl ADN II (j-o UjI ^Lo_JjSJ 1 jjljLLo (J£li liiV 4 iaaJl 3^-^ 

Uk j\ jJaIL (3l*^J Ai Jp^' ^cjjLLuj 3)1 t tiLi 3) J jj 4 JUJJ lili j (J£ 

l^jj 3J^ cA) A a A-Uadj 3^0 jj_>oJl 3^-oJ L_ioS -Ajj.A aJl 


277 



til 4x-LLo]1 fjc <j] ?£cJ] . ..4cliLl^jJVIj 

i^liuill jl AjJIjuaI] ^.luLflJ (jiLaJ (_£«^a ^1 J L-flj£ 

Ljo 9 ^ 3 lx ^JJ ,Vfn»j I JlA <J£ .JU-laJI i .lln.11 ^c-oU^J jA I^A ?Ajlijlljl 

lliiia lliJj ^jjlitJl SlrJI .i-jjjLkJt AjSjjlj 4ADN —II 

O* ^OOJUOJ ^£^11 ^uJl I^A .Iajjuj -ia*J ^aJ 1 g jSJj . 1 $jLJI 

.dLiaJl ^JJ tl>* i ^Jj ^aial^Ul {ja 4dLiaJl ^1] SjLaII 

&SJ 
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11 


. j^klj J J AjIa^. IaJSIj ^ J*JI ^^51 t ^ja J/l Ajujl^p Axj 

ct^-lSLo) 4(jIa^)Vl Ajt-ula <jC- <JLuu (dtiui (jj*^ 6<jl joU^I ^jV c^aljlu 
.^IVialt jl^^l jAsulI ^)$Ja (jl -lla c JjSJl J lfr*jJaj 

^a LjaJ .Ajui^JIj $.IjJi&JI JajJ Jj^I ilul£ Jdl ^^a CjV jLuu]I d La 
<j*g ju£l Alx Aji (JJll < > j£xU AjV cLjLiki JSS/I ^J*JI ^£-laJ 
i jikjk Jl A-Lujj t^jjjLaj ^g !)Uli ju£l jl ^Ajjuj LgjJ Lu Jj Ajjuj 

<J-G dul -L>xt cALS^ ^)jajVl ^ Jc* Cjj J i^SjI^J dlJi ^Vuuj ^LII 

# * * 0 0 

.Ll£ VLLiltujI ^ISLabc LgIc. cIjc-Ll-£i 9 (jVI (j* clg*i\*.:> *L_ijljua]l 
ASjIaJI 3jxIjLgJ! d^j JaLJ (jlj djLilj (jiuc.1 (jl 1 3-i~t.l l (jl£ 

Ijub IjlU ^ ?JJjj]| li*J fr^kall ^!ASyi IjlA |jUl .l3U <iv pl ^1 
^jlijjJl ^1 AjujJI j tdWI ^»Jc« c^pa^)VI ^»Jc- ^-ujLuu ?^-^LLa]l Ij* j^all 
. J A-uu^ajj]) AfijJa]l Jl ^Jl JaiLaU ^Ji Igjlu (?) Jk*JI ILa 

(jl£ Lfti tlij Lg Aiaa^yLau LjkJjlu ^gSj Jj^M A-iaIjlII Sja^JI t J Laj 

t. t * * 

(j£]j tdjlul^-L oiaII j tCul Jillj i jjpi w*i)l j ^jjajVI AJaaLiLG J IjA. Ijarjih 
. JaJl CjU^jj AiaJJj-c L^jUa^. ^IuaIIj cpl j^JIj cLjaul 
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— A-S^Jlll AjJbtJ (Jja. >Qj| >11 /jli JJlc j^a ! jLuC-l j 

(jJ S^sUla S^aUca dj^jiaj liA 3° .4 j Jaili 

Jc-j (j^$£ll L^aj) (j£lj L ^ d iklQ ' jl Ai^A-dl JaA2 <4]j 

^JUuoftJ -la.jj V 41 g Ag ?> j ^Jc. 6 J 3 ?*-**!' (jj-ij 4 lj^JjJaJI 

* * 

> jlti 4 Jllj I jjlaJ UJajC. jll >jljjl ^ •^')'h 


. i^jIjI^j j jijp v 6 W^j jii 3^11 AijUJi 0 jUj]i 3 ° 


^ Jt^4 AjaJl aJ^OLaII ^Jc. Jl lil> Jaili <j£-ol 4 JJaLall 1 ^A 3° 
t jlsLk^all cihjj£jJ 4 jLjafill L-iLiS-bjjV I ^ J-13 ^a 3 4t£lli 3° > JL . <aJ 
4 dlill) ^jlc. jli ^Ainl! JLIa jjjj <*-* L^l j 


4c*lli Jj AiLjajj 4(JjVl L 3 * Lojc il i,;a u^il ^4_lnll 4 Li^3^A^JI 

* * * ^ 

J Aujj^)>I ^>11 5bli Ljoc. JJoJ jl£ Jixj Igl — Aaajjlj La Jd n^il 


£CJjb ^A >jljjaJI 4(jjll tcjjIj ^A 4 A-iiLk£ 4tlllill ^Jc ■ J.Ji's a 11 
LuaC-j "A^liu Aajjlaj LajLuC-Ij IajJsJj SLiall r^Jjtj AjJIj 4^kajVl 

•P Ijftfl J>il 


(jl J 3*^ JjIua 4ic ^C- LoS 4(3 a J^l ^ J*1 Jj^jll l^A 

<il]ji >j lIloJ Jlj .(jiajVI ^>- (j J (jjf> 3jjd*Jlj (jjll 

^J*JI (JaIIj ^j>jjuj A-i^^l^aJl ^J*JI (jl -VfttfLl ^j£jj 4 1-la. jUlila 
<illi £>i (jl (jjj) 4<_>-aLa> <*—Igil .-IliaJI (jjill 1J 4 -LujLujYI 

jjall j>* ^flj^aill J SJb^aJ! (^^i£ll ^J*ll pjJ L^-^j 

*V j Jll ^>Jl J ^iajVl (jc. UJj£ll 3^° 1 J> lIluS jj .^gjJaLoll 

(j^ajC-1 J 4jjl-^a <^11^ ^ cJ^ 33 ^ . l$l Uu£jj LiJa^C liA 

JLij Jaj 4^_^j 3 ^ 4 Ajjj^-^a Aj2^)3l-o Lo (^ajVl (jx 
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J! tjpsi Ahjsutj c-jcjj ^jUit i ^jujLujI 

f * 

• • • • jl <LLuIt ^g-u^ ^Li^aflj 

o^jV» 

^uiasJt ^5 JadArtJ ^cJajuij £a ttdlj lio (Aj^jIj (jlajfil 

jlo^LS 6400 U^)]a9 i wa'i ^Lj . eljlu^l JaaJ ^j!)U ^Uulj 

Jlo jSlj .^tgijaj ^pJt ftf jVl (J^ail *Xal 1U) IjhUjL^ 40000 Ig-lrua^oj 

.(JjjJa (j-oj Jlo AijJU IU iSjj^-o ?<ilL <—^gHa 

dijl£ (jlajfyl (jl ^ tiLaul <j£j ^1 jJLwjjI jU £-a^p jLoje-Vj 

lic- CjSl^olt f,liUl ^jjjj tilL ^jjjjLjjII Djlaall .SjjJLo 

jfLjA (jrfajfyl (J*pj J& c£-^ jlajjj jlJ t(jiS/l 

. ujL^Jaj ^Jl ^jUaa^La <J^aj ^jl A_iic u uu^aj (jSL ^IcAliLjl dj|^)5Lll 

^LL cAjj.il^yi tjinjjljj ^ta ^ (jjjS 2xi 

(JSoi ^>iajl) (JjS /p ULUajC* ^gjdl Ajj'u£loJ1 ASj^IJIj <j^ajVt jJaS cLaj 

^jjSj ^pajuJI <jl L-j^lajVl ^ <4jjjifLuiVI ^ inV .(1.11 

LoLoj AjJjxC dul£ l^ltjil jL jou Ux i ^)JJ ^)*i p^g-laJ j dojull 

Aluia (jfr ^aLll (Jlall J^la 1$ juSU Ajaai]| ^3 .(jiajfiM ^Jajaj Jb- 

Ajj-iifwjy 1 2pu aIi 3 ja-ojj .(aJLJI (jljjul <j* Ajjjill) Syene <jLjuj 
. A-JJ jUmi <JfLiII ^2 m ^)3a9 <n .jjuAi jid ^mi! 

<j-U 11 (JS/ .4ij2&jjyi (jc* ^jUjuj -1*j ^jjLS dul£ Ajjjuunll ^jli ^jJalU 
Cjlj-Llu ^jolaII ^^ic- 1 (jjill su m i ^3J^)ia Jjc- ^JJ ^jlS diBjJl tilli 
(_Ja.l^p ^5^ UJ"^^ .^$j 1 jin 

.LU J J Ajua. 
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1.11 

,(jaji\ jlafl uLoJ JjIujjIj) jj Jalr\ o 

4600 -J tAjjJaJl jll U )xiA iCjjjS <XjS jiLuJ Jjl jl 

4 jojo^ II 4^jcll ajluuIL ISjUj Uoaaa dii jl iil]j jl£ La I La j t jla^LS 

■■■ uJiM I^a (jx IS^Uajlj . L«£ ji« 6400 

»121 (j^ajVl (jC- ^Ull (JlaJI jjj-a oJba <jjaLS jLoJC-L — ^-a£]l ^LS 

CjLmTV fj 4 jpJJOJ ^Ilu LuS UjI J LaS i{2A (J^ji 
L aaLlj Ja] . 4 nlM^ll 1 JLlc ^J| ^j* ^ ^aa]| j ^ajSfl j^J AiLaLall 

djjl£ ^j^ajVt jl jj^au IjjIS Ajj^VI ^^Ujj jl ^jujjAaII ^ Lulaa> 
jL Jjfi£jl ^Lluj .jll j^^JI &4A ^aJ 4 & 

jSuuuli 4 jLSJI jj^Lall jl UUaJ UI <Jj5 4jI ,<aJaiau> ilul£ (_paj|S?l 

^Ll^alU Ai j)^"v a\\ ^£yUk^)J I ji I jj l£ iu-LajljS jl jvL^La tLalc-jJ 

.Sjj^o dulS (^>-ajV1 (jl Jj^C* (Jj>oLuJ 1 j^)SJI ^ 
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cl mjuAjS jA c_ixuSfi — > uujVI jAJaik^n 13a 

jIjAlujlj CjjlS (jifljVI (jli 44iiA> ^llc. >jJ> 0 Jj» fc^> OJji^ 

^3 IgluJ-jJj >JI 4j>aj]| ^A d^A .JJlIaI AI^jLo 

^A till3£j (jjSlj (ja,U,ujt>j t^juaJjjl > LoS (jjJj^juJl 

>] dj£i]| 6^j 4^iU3 4 W*)»J (JA ii]ljA (JJa <>]j . 6 jU^jjl Ia JLoJjij >11 

s * 

• >31t ^ 3 a 4jj>aij (J^j £ b. (jl 

dijl£ I3j >a3 c (joiljfi] LuiLuil ^jJOjuojj! jjl o^}$3 ^SjlLoi 

** *** * c 

.jS^aII IjIjjc-I °360 >1 > LJIjj Ujli tAjjjS (j^jjI 

* ^ * 

^3i ^aII djjIjJI (JjJa LoLoj jJ ^-S^J 4>aal! c. JL^kJ 4 -jLuoJ t |jj 


L cSk 4^jJ1 >lj> tij^^ll >C* °360 — r ' c_j^iJa]ljj 

SOC. jl 4 -aXa]l tiA j .( 2 FIR) (J^l*-J 


^c-LuuJt AialjAll AiLouJI ^jjLiS] .(Jlj^ll djUkjj 

* * 

oLlcJl (J.J Ajb^la >1 Ijj^aJ -i3 4^jjiC- (jxlj]l jjall ^JxJg^ >3 

>31 4 nfill o3a .AjjIAElaII 4JL>a]| L$jJ tAjjJjj-o diljJaa^J 


4 jU^il 4 (Jh^ Jalij <. ii Ag "u 4 Ajlixj (Jjl U-£lo oJc-IS _ till 3 j 

C-fll.^riiaiV' laau aJSjoUaII AjjIjIU ^ 1 *-o >0 > iln^ 4 (. .. <jjojlj£ 

3 ? 

.( 2.11 (JSjuaII >ajl) .l^juiij Sj&liMj (Sj&ia >Jaaj IjLuC-l) 

S' 

2>« I>JlAcJ Ai.^*un<\B ^>1 1 d3a CjIaI^jI 1^* Ij^gj >J1 Llj> 

> ^aJ <L>a]l o3a ^iiHslX J .oJlC-liJl ^jC ^lxJl ^aj Aj^a2 (j^aJ 4o^C.lill 
4 6000 >£Ij ^ajVl jia3 c jj^Sj >ic ^jj^LjaII (J>lt 

i# 

. >Lujjpljjl dj| tillij IjjLaJlo 


^aij c^alaJI Ja.1 c > ‘U - ® ^ ^ *"-^**J J J 

.2003 4>auj^il :<LaLJI 

4.1*»% ^uUij fHaS (jOJ ^-4A^3I iaaJI jA (Jl3x^. 

^ >Ul) . J jUl 
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2.11 Jii 

.(JL-VI (j *#*> lal»i-»j (^Vl Aj 3UL»S 4^jW i-lf» 
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4^-oVI I^A £jUJ (J^)fi]l <> ftnaiua L-JjoU 

-IaSSM cJSjalll jA L-Lballl (jSJj J& ^jilidi ^joiLujS/1 

Ajli lxAic.j t^JjSLai laJAj iajjj-o JSj ^A 

L. )Uu^; ^jaj jA ^ISj 4 ^jjjULai J3 ^jl£ . jIjj 

V j JjJa ^-aSjjj j>^' u' cl^j 4 u* 1 ' jj^ 

Ac^llua £jJb J i^A J .4jjI$j ^k ^ JJ ^all 4 Jj£JI ^^ic- (AjI C_i3jjj 

^ 4 J-oS/l ^Ij^J A-ulj (j£ ^tjill ^A.jljLl 4il ...Cil&Ut 

. I j4auLuj 99 ^IjJa jriUk Jt 

^ qj^ csl uj^ ^ ‘1672 j»lc- ^ 

j^SI ji£ ^k J 4^^kl cJi-iA jliaj AaIWa^ LjIjjC- 

t JU ^jSJall (jlcJ 1676 j»lc- u? Aa ^ Jj i> ^ 

<La3 L5 it jj LcJiic» :AUlS^jJl ^jjiiA UULaj J) .iau 

^pjU .«(J^-joilt ^k A^ajIj Uiaj J&l jU 4Ajiijjx 

lij Jt&ll L. 1.1 >S1 4j^>]aj ^l.^u.ntj CLiUa^LJl o JlA j^joiSlIj ojjiliA 

U^U -0 t> -^h' Aji (^iau 4 cJf^ *U^3 tllaj jJ&l ^jl£ 

el^L-uV' ^gk ^Jajj tilj . lUfljt-Ual UJ^aJU ^JUIIjj U^J^' 

^ 4AiT\Lft <jj£j u' U^J^' u' '-^Saj .l-UuiII t£lkk 

.S^jjAa diuu] ^IjJIjj 4^jjjJaa3l 4 j^3oju4*j p t jiui^l 

^-aLlII (jl£ 4^jl*ll 4 j£1a51 Aj-ojjISVI ^jUj l*u^> 4^jjjjjL ^ 

- % * % * 

<alc- (JjJaSj 4^jS-cx _JJC- lxjJ jL^\ Axj ^jC (Jaillt • *^Ua cljJ^jlSjJl 

l^jj ?4jl JC. j-aVi ^ U^' 4 *^^J J lij ..lU j jia Uj^)SLj AJ^la ^1 

. ^JjUi ^ « i 0 ^ U> 

oj;u£ R Ciil£ Loli __ AaluuJl ^-Jj>a • L-J j & a .) JaijjUi Jj^uoli jjjlill ^.Ui V 

.liuuJa L-jJlaJl (jl£ j£jUl (jc. U^ajjI LJ£ 
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4 4 j£L-S 3 J J^aIaH) <J*JjA £UAJ ^aJ till 3 . UJjl£j J 

JjjSII ^ja Ljajl jA jA 4 j| 

(j£]j .o^jlull SjS ^il ^<3^) L>I^C t (j J Onlll ^jiuiilt 

4 L >*jjIj 4A^LLall j ^j-1a 4<dja^aII AjL 

4 ^Jjjgjlc. <jl Jj . L &AJU Sj£i]| IjJajUtA ^flJ 4 ^^-liJuulc (illijA J J UJ^ 

u,utul u' -UJ^J' 44 Jul Ia^aj AjjjJjja. UjLujUS I^JiTuaa 

Zjfi* jl (JJJ^U A 4 (jJilaAlI ^IjLLoa Ifr&lj 4 ^nlaAlI A^LajaLA 

•<A>* 


Aj£1a]( A-IajjI^VIj 4 A^Jillll AjSIaSI Ajjla^JI (jJJ jjJaJ 

* ^ 

^jJ^JJ^A ^ja 4 J^)^A 4j^j| IaJoC* L j \C* iikt J 4 j^JjdJ^jlj 

<illi ^jj J^L ' jj'V ‘lPj^ 2^' jua ^ ^J- 6 ^ Maupertuis 

Sjj^jLa AjAiJjl 1^2.W <jl ^ic .^)Jalj3 ^aauij APiaa C_l2 jjl 

<jl£ IaJ^j 6 C5^JU L-ftlalau ^)JC- 4 (_£j3LajI aAia^JI 4 ^IjjLuj 

^ij jjjClA^kjj tgjj . 4jJ^J C—kcl Uxa]I Ij^l L-LLuiaII 

^lo ^ a OjQ«v W ^JA I^IaC. jL 4 I 3 £JSU L_Aj£ UjSjC- J 

^jjjLL Lil£ 4 (j/n* \ ^alaju ^jajjIj 4j£1a11 4_sajjI£VI 1735 
Laponie ^ LaI^J :djiujVl -L^ jjc. j ujMll ^k A^ujk 

JJjIa SjLS dlAJ 4 jjjjII JJ Aua-Jt UjxjJ a j . jjJull ^ 

^jJaaj ^jJaJj 4 ^AjJ ^C- JoC- A-iAJjl^Vl AjJjla c^^l) U^J^ ^ 4till£joi 



J5 v#** L>° 4^J0J ^^LaI <A3h.^ill -U^L-a ^A oj^jLall 

• A Aj> 

A-iajjjnll 4'\a\qW Cj^j l^lp> Uul£ ^^illj jjj!I AJjJj Lo ^A 

•(jj^') 
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iq±a\Xij£ v j-i (_£jU (JjU 4 JJ 4 JU 4jjSl3l CjUjL-aauaJt 
Jill j tL-ijJall LaA J jJ jjuj 4 J> ri j> 

. gjtiill (j-a^La.J juAj tJjaa-Jl IgJ lLlUsjju 

# f * 

Ajx _jj-aal < JijjV <J <-)'J J' Jaai (jL clsu^oi di*jaal 

4 4jjUU ^ij 4 4 jj' J J J&£' jjjjII Jj 

^ 4 JjjB Jai (jU t(4USLaH^ Jl lT ili^ajj ^*Jj 

JjjjjISj^II cJjjjjlj t ^jjLUxjl eJjC. ^ju .(jAiJjlj 4-Lo (JjJal $-1 jiuiV' 

/jx I^jjJuj UI <1jjU jjc AjIL&JI CjUUII J IjjUlj t^giLojjgj iillj ^uc 

cIajSjjI 1 fl ‘^1 J 4 ojSlj duil J J lUbJafr LiA .»1 (ja 

jJbj AjSUII AjxjjI£^( duli .& :4ijc. Jl j dJijjiJl (ja jjo^II UhJ 

JI dLjJjjS ^4C c-iAj dna. (<jljjc- U£) CjjUjJ 


A 2fc lajaua JajVI J-J (Ja J^' (ja dlLaA (jJ 4£flallj 

11/230 4jL JjL <JjU cJ^) 1/298 —j J-^U ^Jajuu 3I I^Aj (j jJafll l <J 
Jail' ^ 4 -a*J 0*J 4 Ja J^' (j'JJ^ J* <J 4-UwJI . (1/576 J*JjAj 

.<3^-" U^jlx jl£ JUjAj lPj^ l>° cJSa to^A 


toJajSfi 4£j* 

Aic c_ij^)xx IAA . j Ifl Ajjflj (J^^* UJ"^ C>ajVl 

iiljUouj! IgU^VuJ jlc-l SjSa icljjjcliua <jujj^a ^ Lul (ja 

55 , 

Aujljjjill <J Ji-JI IgJ ^Ua (yjp UaJ j 4 JJlc. ijLiS 

u' ^ 46 jjiUftll AjjUjjilt (jjAl jA\ (j]i <il!3 £AJ .AjjJaUjllj 

c3jli Jj 4ijL t^»£ 6400 46 t^LSLall JaS ^ i-wVi J U 

.^\ jj-oj^I 4UC ^jJl 4*114j l. ilitll ( J Jaili <. iu^aj ^j4J 20 jjj£j ^i£l 
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Jl Ig-djtj jj (j-a 3U dijl£ tl^juAJ (Jja. jj-1j (j-bj^M 

J Iajj£ Jdl j i 1851 ^Ic- J J j J ^ jJI s j\$ .uJ I Ajjajll 

IjA .1852 J jjdlall J t jjaulj Ajj e-lfluaJ 

jll Aj Jaili ^.ladJ i t Jjjall Ac^juj tjj9 £-<a ^jdfiljJJ dAau (_£ jll 

jC. A_ia.jld AJj£ Jc. jkJI L. O >11 gli Ifr-buiaO jll t ^Jjjjj Igjlc. jA^J 
J A*alj AJaij (JjS jx AjuijLoj ^jll l-J^JIj JLqj J j£*j 

.A,h£ll Jol£ (^^ajj 

^JiluuJI jlfl tJjSLill (jc. jlj t(J-bjVI £jld (J^ Jc. L® I5j 

C ^ c 

(jail ^j]| .(3 jOuia jldau (j-b JH jS^oj (JjjI^ ill iairk (jx j JaII 
(jl Ja^)jujj^ Aic Aja.1 jl (JjLaJj Sj3 AjI Aji JjucIj JajaaII IjA ^3 

t* t (_jjJ ^jll ^>Jjj 1 a nj j£Jj AjJa A&liftJ AJafij jju 

(^)jjI^j AjujI jj j^_> AjV J J jjdl AJa^»V Lo IjA j • (j-aJM 

4(JJI (jx £ jllj dJL mI^C 66 J|j Jc (JjjI^ ill Jl (jj _ ^&Ull JJI J^d 

IAj^)Jj A-iSJa dUaajLo Jc Adli a Jali .(j Jail Jl ejjtll (j* JjAjjui 

AiLajUI dLoilj^ll jSJj .A-LLLq Ujujajjj Idlj jj3 I jj ^A i jj J) LdaLj 

* . f 

. LLaJuudJ (_^iLil jjjjl IjA (jl jjJLLua 


(3jTr> nall^ djjuo£Jl ^JuulaI AjjuuILj JjLo (jbJM jljj*i 33^* j] 
(jJbjS?! (Jj^ll ^ jjJ jl ^iljj 11 (^ i xj o J l (jJbJM AaS jjJj ^jll 

dl jJu (J jj^aaj ^.AuU tDjjaoU ALli (jJbj^fl jl j LdLaj* 
^)AfiJlj c (juxu.ti3l ij^k (j. jujJJj ^ X 1 * fc> J dljjijll djA »(j-l!3jSfl jljj^ 

ftjA . ^ jjibftll 

s? 

u'jy AjsI£ 1 ^ il^^ ^ q \9 .. >1 jj < tai«i>i 11 A \\ \*\ |^jj]| n dljjUjJl 

(_psjS?l 4j Lkjli i(j-a3ljll ^JasJI (JSjuj ^lalLij S j£JI 
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Lo£ I Jjjj lij ♦ (j*ixurtjl (J 

% 

(JS-i djljjiu <S^pJLj cJjjj u U) Gyroscope 

Jjx (j-afiLill 

^jll <5j^lall AjciL djLl jK^I Jl JjSj 4 /j-aSlill ^Jaal! jl*l* ^Jc, 
4^3.11 (JSLi (JjaajoJI {j* AjjjJalt ASUaJt (j^ajSM jJ^SLbJj 

.dLaJI 4^i*j La£ 4^JL^Loil ^-LiaII ^uujlaJI (J^lftJI ^jll 



3.11 J1A 


• f IjluiVi 4Jua j£l ^3 yjjjjuai ifl ^buiv) £)! ^4^yjjj JlilA d 


(jjj^Lc ^CLoifrjall cJsjj-ajl 4 1938 — 1920 0^ 

U-Aill d^Lia^ (LjJL?) CjIjI jiajJaVI d^A l-jLoia* J] 4 ( jili3 jSjlJLia 


n-kJajj dljlS 6JiA . UJ^Suojj^A^ilj Ui^V J^uJj LajJi (JlilaSM <jl£ 

jjj£ <J (jlLaJ djLI^JajJaVi o<^A 
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<40000 <20000 Cy* dAjjj-ill Cy* aIuiLuj (jps* 

•3jbyi ^> jj*JI cp ^ 400000 <100000 

^ajl,j>^3A II < Cy* clAjjJuJ^lt AjuJ^p <_&JOl£-LuJ^ 

<(djljl<< jj 2SJI 4-iuU^ d^l^aJt A^k^pl Aluullj AjuaLuiaJI 

. j$4>Lix diULui^. Aiial A-nx j 


lJlj uu ijSill d^A I j-ojli -19 ^Uuall »1 aIcj jl£ 

* 

(jC Ajj^Ioj . 1 aa^ t «n <jl£ Jj 9 .Sjl^julaj 

dsl (j^A J <4-kiaJ^)JiJt ^ ^jVt 1 $jIAjj CLuj ejtjj«lll 

a AA <(J^juq 1 id3l t(Jxillj Ajl^j]jjaJI dlUa^yLall «iSj 

• CjlaiSjill 


uJl^jlII .-ll^.j]l jA (jjjJ Ajti iUSis ^U-alt C5^ JjVl lM-*JI u 1 * ^j 

c_£)t*Jt I Aa (jjSuu . Ujajl jA <djjj i t \* \) i ^Luijxd)}) _ c^j^' (/j'*!' 

Liajl <j£ij <(%20) (jj> hi^jVI j <(%80) dljjVI ♦ (JJJjuUJJ L>* 

ujIjUlII 6^a c—isJj «(jjjjVI jlc.j UJO"^ jtx. JL* <J® jl£ c>* 

«s £ tf 

djlr-UJu^I Lot tt jLc. <(j-aloj Ig-jj .^Ludl IjoaS I jjJ 

UjIc-IajujVI Lot j <^J^oJt c- J, jJa.it l fljL> ^9 A*2l ^11 d^jaiLuall AjjuaajuJI 
A*9lj]tj ^cJajoi ^j-o ^4 juoSjua11 lIiulJj^ CP 

jjL Lo jAj <^aijujj^jVt (JjS LialA^Jl jjS,VI AiUa]l dlljJjJ 

Aj^jVt ^9 "<ialik (jijJS jSj^Lia] a jj$ >«11 A^^ll djLjjj^Jl a^A Ajjjj ^jS-gj 

Agrigonte CjujsujC. 1 (j* lIi! jo-ojLS a-ifr Aju ^^Ic. ^Jal^jilt ^jjjj 3 ^ill »\ linnll 

. Sicile J ojuajui 
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c di) i ^aL^a])_Aj^L^^II t-jUI (Jjliollj i effet de serrcAjja^]l 

.Ajjao]) <J^Ja 1 $ hiVij Ajuu>Vl ^g-JI aIjLcJ! 

IaSAj .l^judAJ JaLiiJ l*JU c ,flfaau diljliJI aAA A_ia£ J ^^ic- 

jl6 (J-ojujj t^jjoSstllj diljUil! jlfr j^-rn 

<photosynthese cjjSJaIIj Aijjxxll S jaUsJL ujjjSJI 

ja£l Sjl^^Jl A^.jA dljl£ Lol£ j!SI ALd]j jli c_3-=dj diUaJ^dlj 

. Aa*_x ^Uaj JjjoiJ j J-cjlj ^£J ^*VTl j AVTi djLojSL&ll a AA JS . Ljaliajl 
jUJt j^kj dvwj tAj^la c-jIjjujV ^LlS a^.ja ^Ujjli 

^j-o ’^Lila JaSa jlc*j <■** il 

.Ia^>j£jj SjAUall jJaJ Sjl^pJI Aa.jA ^Llfl Ia£a £3jjj 4*l^<oJI 
JlllLij jaII (jjjjSlI jtC' *aLj <jli <_£jiJ A$^ <> 

jliJ AjA^> ^aUuaLol J jSj Laa 4*l^)jJak dlljUj j^iaj 

Uuxx Lj3j AAIjj Ajjjla Ac-^joU ^jj <A1]a <j£ (jfUj .Sjl^pJI A^. ja! ^bla^jl j 

st 

. dlj^illl £>AA ^rWl Ua o^J 

dilla 4 ALjj AjljjI Alo IgAl tdiljAsdll &AA <jC- L-ij*J Lo 

^-lc. SUsJI ^j-Q aJ^jLo diljjijll aAA dnftj c* n^j AxUJ1 Jaj^uJl 

£tjjdl (Jo*) IAa->x Ij£j£ ^u/ii <jIj V AA$j V Sjo^Sn ^AA ^jlj t^j-bjVl 

?5 # iS # # 

t^aJalo Ia] A^ jj .^S^A^I <J1a) — Ia> IjLa* v j *((jVI 

L&£ ^.^l*.ll ^jjjIa^II (jAun _jjllj Loj . I^.Ll<jj jV' Sjlj=JI 4 ^.jA 

^jjJjSJI jtc- <jx JJ^J 4 <Jjjai1Ij Aa^)^j iyLuijyi (jl jA i^jujUjudl 


LoS iCjIjliJI ^pa*j QA 1 ^jjAml Jij ^-^1 

^jIaII . I^jUjj JajjjAj CjIjLu l^ja CmLAi ^A\ L_ilc> yh 
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aJA ^ .AjA}]I JjI l^liLu-al cillij Jjjj AjI . ^ al Jjjjj 

i.J> j CjUnj't a\\j tjljjj <jl AjjJaj^M aj£JI o jl^a. A^j.j (jU 

.£3jjj ^ jlui^j ^_Jj3j CAjJliLJI j tJjLAiJ q \ 

Uu3j C&J «Aj^lsull i jjjLnuJl _ oJA 

^•Ua]) (jl tjj ^1 ^la> t<]aCk!)Lallj ^1 Aja£3I CjIrSjjI! aJA <jla 

* * 

^A 4 (jVI ^u-sll IflliflJ AajojJI Vlilj .^lai ^puujJJj (Jatillj CJ^>Lu-Iax 

...Ija. lJbI£ jjc. ^U-JI Lla^a ^jl 


O-ajVt itt 

AjjiUJJ AjoIaJI Sjill ^-iiJajo! Sjj^.^31 jal£ ^iu LoJuc 

fUftll aJj£ ^Ua" UI ^jc. IgJ £jJaj AjU c ^jjLihS <jjj (^yij^eLi ^lll 

4^^p>Vt ^gic. LaAljl^] <jUi& A-ujjLoJ ^jJI L-UaJl <jjjli 


^jijJjlijS ^ia <ilU £aj tAjj» wa3l AjIx. ^3 Aj^sJj t Ja3 

.AjoAJaj o^iiS AijU i(G—p—) Ajr.jA^ill tG AjjilaJ! 

C-jLuaJ 4<j-bjSn aJjS cjLuia» IJA. ^LJk,<al 

aJj£ -^.j t-^Aj . 2 U/ ? 10 ^1x11 j& ^jJlj c^JliJI ^^Laull 

1 g ify^ ^UjIuiI iilli (j-a jLaJ ^j-bjVI Ai^)XAJ . Lal^)C. 27 10.4 o^jV' 

aJA ♦ ^uij^\jt> 5.5 aAI^ oSjS ^1 4Ao1sujjj 3I Ajc.^j]| 


.Loljc. 27 10 X 5.873 <^a aJjjIaII A^iall 

AlaaJI Ajyiii ^ijlL Lagic. jpu Aji ft- j3L 4 Aj &jj Ajj£j AiUS qij lillfr Jalaj 

a3j£JI . A-LaJLdl Aa]UJI AUaJI (JmjI i^Ajjlj 4^1 jC- 4 jlaiilu.) C.g.S A-^j.Vftll 
AJj^JI ^g\\ Ajj).>hu aJj£JI AiUSll ^ic. A^ojjjAo Aij<ai ^A Ajc. jj]l 

5.5 ^ ^jbU < 1 jj^l l I jj .-fu^l >1 —J aJjUJI ^Lali Ajc^ill 

• 5.5 A-LLuaj l^jaUS Lajjj 4^Aa.< J l n j| aJasJIJ ^^xnj^\jC. 
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1 




u' J 


lUj&lj 4 m i 4 i >| ^ \ i ** ^ ^ L» 4 -v 1*1 <\ l 


3^j Jl^.jJ AjL 4-1jV <jl£ Aji ^Sl^ll »2.5 Vj C*ijyjjl 

qa ?jljxll 6^A La . jjj£j jjS*I AjlSu^o l^jaljS jl^a (jiajVl 

^LaC'l AjI ^Jc-j ?^)jjLalSfl (j -0 


L-fljS .A-i^jljjaJl ^jl*Jl CjVjLuuII ^aI ^jJa ^4 I 

lA^JaS i Lugu ^jJI AjjJojS /1 Ljlj^S L-ila ^j-ajLk^a^j L-JJ^jp A 3 ^)x-o ^jlLaJ 

Lut j 4 1 ja^^LS 15 Jj Lyj^j (Ja-aj (3*^^ i^lu 4ljiajL£ 6400 

J^ljll Ai]j^a jljxll C 5 ^ A* gila <jl JuSlallj 

*\U,^'s 4AjSUa*J 1 (jjajfyl c_u£jjj Aajj 4^jjll 4 ^jJb^)xjjuaj LaAiC- V^jlsJlj 
<- iuSi .Ajjill Aj^lsull c^ljj tdl-jS liLUI (jx (JjjLujU Lajj 

^Jc- ^jSj V £-a ^1x11 ?Aj£La-a J4C> Lo^jjjj lLlcI jLa \a$ ba .iStall <jfLaJ 
4 jl IAojujLujI Lite. Sj^LaII Ajj^I dul£ 1 jj 4 lajjuull ^jisult ^ 3 ^Vjl 

CjIjLij (J^l-lll "AjJjT Sjj^iC cjoILuj! iilljA (j\& 4(JjJaSU 

d)l\^ill 4AjuJajVI elit j^il _ l^jfrljS Aijx-a 4£flallj 4iajjij — UI Ig-LuJjj 

L-iau ^jJl diljLiyi qa jaiS .. .AjAjjaLUi^aJl 4AajJajVt AiLSall iAajlS^ill 
Aajj l^C-L-afi <jV 1 (Lh° t—i^)*J IfrLja&J ^jJIj <Lfcj^aj ^Jc« ^LuJl 

•U'®jVl S-uSJMJ 


tjaJi\ 


l^ aVVihii ^1 Ai^Ul (jJj (Jjj-aliG ^gk IjA (jj 

o^aljuill (jx 1«-^^. (J£jIu (ilij (jV IfrVnj 4(_>a_jSfl <S_^»4 


1$ 14 ^JlLoU I j]Uj /jSJj . 1 Jl2k SjS» A Ajjij lIjI J^iaj calLlujj J j» 11 Ajj.W 11 
l^JtjJa 4Cjl^>ji^a *^A^aJI 
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A Ay.t>n\A 4A-lajl3^ t$-Lt^l 4L-lijk Jj Lil^. 

.c-Ijaj^I j ^jjjIj3 

* * f 

dil . V jl 4 JjV 3^ ? <*ii3a^i*-al! jjLwOA ^^A Lo 

t u„.vnla (J£ (Jjtfij U£ diL^j^ll o^A ^'iVnnl LaJj-ol AjjJajVI 

^JtJMaJ I Ji£a j . ^Ac-IauJI^ Jji 3 »na*^l ^l^jjgilj 

3j-o VI 3* t U > ^ 3* . l$JtXJuiJj 

* # 

4_i2k CjliLiSluilj Liajl ^jAJ /j^jj 4 jl j3l o JA AajjJsi Jl^kJ 

V <S^x£* AuuS i^J LiJajI ^ jiJ dj|^jujj-o JLa.jJ Ajj .Aj^ Katili 33^^ 

AjI!iaj ^a ^LojuJI 3 x ( jjaj jLa^.Vl d Ia 4 lIjIuj a3Ij dl3^3 *j^SS 
dlliJa ^3 S^La^JI dJlA . AjuuaajuJI A£>j)^> aII diUn^l]l 3 ^ 3 ^-^.J 

3 I Jj3 4L_i£Ij£] 1 (JS t■ iW ^jx AliiLc 4<J1 jIj]| t*l]3 JLu e-Liaa]) CiaIjj 

»1 '&aa ^jlS $.^u» oa!jJJI d3s 3j*^ •cj^ a jVI AjI$3I Iajj^jIj 

^jauial-ii-AlI AjujIj*} 4 ^ U 3$ Jj 4^iLiaJ 4- 1>J (j^J 

3 ^ (jV^I ^ 3 ^ Aj^y.^31 t-JjlajJl 4^-jJaLJlj jjJaLaJI ^jJajVl 
‘lSJ^ ^ UJ^° l) A^.jJj JaijJall 3 * ASjl^JI 

Liajl 4 L>3j .I^jIS 3 ^ AjjJajSO C5^ 3 *^ 5000 

.?4,-fr,jnj| U j . diUJaliolI j djLjLudaJI j 3*3^1 U* J£&JI ^33Lj 
J j ^jjiSu 4D^ia]l 4 AjjuiU AjtS j3 .^1^.31 A kA\: A-nj IgJ ^ajVI 

3 * 3 ^^^ 3000 a^Lojjaj ^ al-i» ^\\ iAj^la^ a 43 ^ 3 ^ 

l J3>* .11 « Aj.L^ a A-LLLi. 4 1 a 3^J-^ ^ 4 I^l3 jilsu A]jLuJ Sl3^ -Lj^J 4A;lwnlt 
4 ^ ^Jx^ulljai]l AJ^jujI^J I^SjujLoJ dJjJaju 3^uaiS jl LcA 

(_jx AjjS-a <(_yiS*]| ^ic. tal^ill .t"il^jlji nll ^ja laua >*iTl 
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JLJI a]j3j J$Ut ^jAjlaII AjA^JI lAA diljLu (JaAjj 
(jx AAc InWl LoC* ^l'i 1 g J ^IJliZk LajA t) V AJI (Jwiftj 

CJ^AjlaJ lgJC jLx>C t AdjmulaU* X (J ji^. — JjO^ ^jjj clilSSlc. 

. (JjjjuALa 


(jijVi J—Ap 

jAjj LuSj^B . Jj^la lIjSj (JIa ^5^ LH®J^ ^>aC- ^jLj 

^a^ll AdJ^I Ala jj£jj 1 jAltAJ AjLula (JSj>1j La jA JAil 
^j-njuj^a i^jjllA (Joaxx jl£ I a£a j . (JjSlLuiaII AjAjI j ^jJbLall 

Jjlj .«AjI^jII ^jc dljjlr^a wAjIaj!] jj! V»Ia£j^ ^Aa^AsJl La*, j] jj^Jl 

^jilS Aj^l jA ^jjJaj-a i^jJalj JSjAj (j-a 

<j-a yu LaJoc SjIj^Jt <AjIa.jA ^liujl (JjjLiS 1 j n% A3 (jl£ .1850 

a£I »(jLaj^)lt Ala ^llall (JLaC- ^^lll S^)AUall t^pajVl ^jiaL ^3 

^jis Ia) Aji (SjLuSojI (J y± Ajj^jjS (JLaC.1 IaYLalo <jil£ 

A*-J Afliuj J^uj (_pajSn (jV td]A3 £*a £SUjg Aa.jA 

jlifrlj i <a!3a£ .aIuj (jj^ 4 100 Ia^a& jlS ^pajS/l (jl ^jlcrl AjLjLu^ 

LAsj! UJUjja. Ajli (j* SAjjftlalljJ AjjuIoII A-pjjJaJl AiUb]| 

.Alu] (jjjLa 100 oA^.jj Ia^a& 

(jC- ^lxJ <ilta (jl£ iAluj (jjjLa 100 :^Laa.yij tjjJajp&t jJ 

jil LajI j 4(JJ JjLi n j jl£ ! Al jLaZi jjS (jjajVl .Ia^ djjjS AjIa^ 

(jx LuoaIjj bljaa.1 jp^Vl Lsl£ jljdJ ijjJjjlA JjLi A-o-mol 

AjLuafl Aj^£JI /^x ^)jj£ Lo^ ja! ^ A^j^ll q±i 

^C, AxjIS Ajj^>^ AjVUo-UjjV iiilljAyi ^^j jAl jjlS Alji&^U 
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. <ALl1 j^a-jl j\ ^)a*JI ^3 cliljjjudJI Jl jj jl t jjE'v.L^nll 4 _C^)juj AJaa^La 

* 

£-aj 4 (JjAat-a JJC Ja j ^IjU IAj Iaa 4 joLuall dlljULa jC jljAVlj bl£ j 

.1^ Jc UIS cillA 

A*a .AjcU^yi cJLiuSV a^J * J " jiK ajjJ iLi" Jc jUJ' 
Ajcl*_d^n jl 11902 J J ajjjV j l£jj^ l>* <J^ iJ'Jj ‘UbW 

J jjl£ £-LLa Jja.J ^^jJaaiu CJjLouSVI lAA jl Ijlj^juj La$3J 4ajl^>a. jliaJ 

s* 

C5^ AjC- jj-a 4 ^ ^jJjuAj j^J 4^*jJj^J 4jlju1a 1I ^-aU*Jl c^Ktfj 

♦ Lftg '\Q (Jail> >i a (JSjuU Ajuiij jlft jjl Jl AjjSjJjl j (JLajIj A3J t JJ^ x^->]| 

J 4(JJ jils Ajjl 1^j3 ^ajlau jll <lS)} AlA\ (_£Aaj 4 jila. j-a 

jjC. tr\ jjj :J^ jil£ (JIS tAjWilll Aua^Ijjrk II AjjlaJI 

IaUIj» :(JaJ Ajlal .«bjl^a Uu1q IgiaJAu (jAajV' r £ jaj jl t,- 1>J 4 jj3A 

£jla j jlSSVI j-a £ Jl Ia$j» : jilS Ajjl Jali «Vl*1]a V aS 

.«^AjV' tilj^JI 

# # i# 

Ijjl^a l* nx j-ajJaJJ ^iajVla . Uj 3A jt£ JJ ^jjjAa jlS l*11a 

f- # * t. 

Jal 4 AjjJalj j ^jjj tlAa. j^ul^JI t jjiK Aj^l 4£aijA .AjclatAuV' * IjAjI 
*L£I 4 Aj J jjjl j Alujajjj tAjjUaJjJI oLjjall jx Aol x^nll ^a^l 

d ij\ c AjjjlfLjV I AajIaJJI AjJt-aaJI ^Lal LaULII I I A^J o^JaL^o 

s» * 

j-a iISj t(jbjS?l j-aC* jl£ Ij-aC, jjUall dlljlJ j& ihJ 

6 jjASj j£-aj c_flj£ VJaJjJallj ^ojlSI lAA J j£lj 4 jj Uall CjI jLiLa 4_u^a 

4<£a. j-a <_£jJ ^ajujlLuj Jl LlAojI AacUJ/I Igjj ?AjLma. jl 
o^aliLa (JUajI jLS j-a jLjjl I A^ >11 j-a ^AuUjVj 

.J jj^}\ Jj Jx«aJd 4 J^U_dVI 
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jj 4AcLuJI ^LuiVI jli tLiaLujI Ia£ 

V ! c_jl ^Luial <jl V 4** 1J~V 4 A&Uoa A^UsujIj ^jjja ^ilaj 

^j£aJ . IgJ -i^jJ AjjLiAj£Jl AAj^oII V j JaijJaJl V iSjI^pJI A^.jJ 

AC*LjaaJ 4dJjikJLJ 4AL^ ^jfLoJ 4 (JjjuOJ <jl ^Jjjl^>3l O^ xjjJ 

£aj iajjill 4x»l t^nAj jLax!AIj tl&lijjl ^jjSkVl JajJLj^tj 

JJC. JSjaJ ^jJjl^)3l SSJuj . Aj^L*-ui] ^^ic. jpjj (J£ ^ja tdli 

,A I'tjjs a Ja jJjIja t L_J^)JajJaxi 

L t-*Kcm ^-«ajjtJl Al j la • (J* J Ac.Luj£> 4 AjC-ljLjuiy 1 

JS 

^ ^ja^l ^j» ^JjjIjLo <jjfLj <^1 .AjC. ^aJj Clulill 

2x<^*AJ L-^KflMM V AjC.LjLjui] jl^A Llajl c J A.*JuiyU 

tilli gli JaaJl >C5 >jlj^aJl (JA^ll (_£-1 a ^Jb. Aajl^Ia Igjl^jdA <jj£jj 

Liaj| jllj ‘fJJJJjllj t^jjjjljjjll ^ ij^Il fijlAj i jijlo 
^ac ^juLjSJ o^jIjaa sbl lj3^)wVn y* ^jju J 

l$jj .Cjj^Ljj l* iK**n 1 $aJ>] CjS^]1 (j\ lg-jj 4 JJ 4 * 

AjI Aj.ll ^jAa^iU ^^J^aII IJA . ^j^Vn ^ill SIjS/I 

.aj 2 >.^ 3 jjaJl tli1ja6u chronologie J» «L»' <c.lu^al <iu.ij 

WH> ^JA ^A 4(_£^kl ^gJaitJ AajJa J c_fi^)aiJ ^jl£ JbStillj 

(Jija^j . ^JjujJ ^Jia J) JjuiLuaJ £-jJa j 41 JjaII IJA U^ Q JJ 4 1_^-iLaitJ 

4^1^11 4 (JjVt ^j^-aC. 4 C5 ^.j]jJLaJl 4 CjljlaJLauJl 

4 ( jIj^> : 1aI£ Jj JjVl ^kjoia 4(3jlj]a Jj JJuaC. ^aJ 4 ^Lj 1^3I 4Lllll!ill 

t Ia 4 U^J%P 4 ^jUjaj 3 jJ j jl 

. AjLa.jlJiaJl jjA-a*Jt ^1 j±i CjS jll ^jA £a liJ ^>*a ^ais , Ijun^ 

^slj J 4-JJ^jlj 4^j^aS ^jlS jjjjSk ^jU 4 a'Lj 
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Jj^al plt V j c n»u jj3 -1xj j ^jJuC* £jlp ^ ^1 

.djljjill o^A Jx.^4l p]l 

fijj5 t( 311 x ^1 ^lopl (JjuJjooII ^lc 1-lC- tl^A 
(j£ J LoAic. 4 ^aa 11 op 
P p 3 jV ^ jIj ^ ULI u>>j I ^A . jl jj^ 11 4. u u jL jtj ^A 

Ajjoj clJpJLa 4 ^)a*JI 3° La 4§ p^VI j^gaJI .Ajtjl^j 4 x> 4^p 
550 4lx Llj^Ja 1 £ jlc ^Jj jjtllll (j£aj Axlalall PjVI Ujlijl£JI . LjjSj 

5? 

|jj ^jaVI <■■ lllaJ .4 Ujj ^jLiLo 3.4 -lio cljljutiVl ^Jjl 3^J tA-Lua 

3 .LstJ^juo tdj^gJa dijl£ oLia. 3 x 4£llU 4Jbuj CIjIjLJa 3 jUaojl 

. ..^p 3 ^ 4 jI^j jUxj| J>l 3° ^jjiadll 4 _j dijlS 4 -Loj CjIpuLa 

LlJpJ cljljia (JjVn IaJJ^J ^aJ jy^xi\ Lal 

60 —Sl-JI 14jjuj (jjP° 150 t4jjuj ^jjpo 300 t J jVI .AjjLuiA 

4jpjA lpl£ CjjIS AjjIaJI Ijjjj^) <j! 4 ^plj ^4 Jjuj (jjp° 

6 jl 5 t4jjuj JjjXq 4 ALo ?^Ja Cp° p 3 ^ 

3 ]^ jl IJJa I4 a PjV 4ojuj CjIjLiL» 4j»jjI JjlioJlj 

t^lVlLall jpalll (jjCLjJaili dijlS pjjJl Jpaa3l pupl cPluulI 

t(Jjpa ^jpaj (j^3 . Lq 4ioljJ pL ^411 ^C-lLaVI V^aII 

djlxajail J CjVL^^VI j£-ujj CjJLui ;*jjx <• 1 (Jjpa 

• d^j j^)jJa3l j 4 . cljlliA^jJl j 

,4Jojj 4.5 Ia^>aC 3 ]^ c JAC.J 

* 

(..' \£ Jl\W O'IC’LolaJ V] 4JiSaa 3 ^ p t-lx. a!j*2 4_JaC q[£l jajJI IJA 

AjlilAJ C-il fctr^VI lj£J IajJ Un n^)A ^)jl£ ^aojjl pL Ujxj>! . ^j^'j 
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(jji 4<ii3j> 3* IjIjjoI .^ 2 k j \jJaJI llkjjlll Ajjaullj 4^l!i]l OJ&£ O* JjVI 

iA_r*.jx 4^juajVI ^^sCi 4—fl^juJ Ajj^ilt 

A-kSlfi tgjb 6 ^Aj 4 Ajj^ill LlSkjljJ^JI jl Aj^)jUsuj| Li2kjljji^Jl 

Aj^jlA^SA (j!a\ji\ 

Cjr Lojll (JjuaIuuII IjlA Aj^LluJ 4 l 1 L 1 3 j"^ 4 A_l&aI jj^VI ^'IVilujVI 
Jjjja Ca«J JLLG 4_fij^)X>5 . /jJa jVt Aj^Lldlip 4_flLuoSllullj ^CjuJ Aji 4 ^C« LjLjuIV t 

4 ^iJ^LiJad]' di^oJ . A^alA diV j^**^ Li^lA 3^ ^ 3 I 

jI^jVIj ^ \{a-\. a^jUI) .jLLxV)j ^IjjJIj lAjjjdj l^jj^)*jj 4 

tdaJ .dAjjjui^ll 3 jSj] ^UB ^ £& dilij^^ll diA 

4 JIHj! 4 JJC- 4 -iii^All (Jj 3 4 AujLoil 6 JJ^lt 3 ^ J 2 >jl\ ojia 3 ) 

jjLjj jdVI 3 I IdaJ j^)jl>oj »JaAa^ll cs4' fJ 3* J U^Jt^ 4 jUa-^t 

3 IJ 4 ^j^ljjjoll dJ jld L JajC» C 5 -^“) ulSjaJ jtj-oj lajuLU 

^lxJJ LoJLiC Uajl j 4^JajoJt Ia Aju^juj I^Lc dll’lS dlUaJ^oJI 

. ^cJojuJI j ^ lili 3 jj diV jLd 3 *V I 

3 IS ^pn*.i]l . Idol-isl diau Lui 4 c- 3 ^ U^J 

dJ*la>Vb di5j 3 ^ 4^-IaL -Lldj jj dLuU 

3 l£ Ld 3 jlaJl A_a 3 ^3 4Adl£jJI dlcliJuVI ^A AJaidalall 

fi jiA dijlS ?I^a b 3^J dilj^Jl j! 4 3 j^ l^-iAuu 

■* c “" 

dLjj[j£j l 3 I Jj 4£3Jjll <Lla JJC. j AjjdajS iAJaS jJju 

JaLidl] aSj^j ^-)aC-l 4 1970 “ 1960 dlljloill ^3 ^jUj^all 

6 jiA jJj 3^J fl 4^_^bjVI ^3 3jji dilaJ 44-iLiaSVl t^A 

Aj^iaj (jlajC* ^3 3 ^ 4 1 9 10 ^Ic* ^3 (J^ ^] 4 S Utl ^^ dll ^LaJl 
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Lgkl\ ^Uil ^IIaj ^jSj <U \^\ ^jl jjc. .CjI jlaJI ^L^jI 

4 UI jijC, 4-AJ^a]l SjlSB £_gJal 3^i djlcJ ^Ic- ^jjaI^Jj Ia a ^ ^Sk 

1960 <ta5 i Cjjl£ ^j .AjL^a dl]j ^ dijl£ j t^JbilLVl ^/il > 

Ajj^alI C nj AjIiIL ^Lcoa^U ^Ia1x 3I dmij ^1 s A CjliLu&LujI 

JSJ i)! j Aj^aull C aj ^jjujjL-Iaall 6^3 .Ajjaja^all C-il^)C.VI 14 ^%\ \ II 

<Jj^al IgJ t^auJa -Lai (jJbjVI CjUaa^o <J£ ^Jaiu ^j 3I 4(JjUaoil 

lili jaJI di2u jflo 1000 3*c ^^Ic- <xilj 1 $jV cj^lj .S^aLow <jj£ijj l$j) 

d^Aj 4djUa.j%x>ll AjjJajI (JjSj 1 fljl-U^a 4^^p.VLi jl 4<jj£l^Jl *jlA . IaI^j V 

c*lU C iLujSlual (JaJ .djLjjJajV 1 djiA u^j ^ujJJj JSLUj ^oir^i lJjIjC-VI 

* « 

.4 xu\l3l Ajjbrtjjal^Lall jlja. 4-hx-al U -0 (jlS 

(j-o Jiaj A-aJjuui jjJbjVl <jl 4^13^1^, ^ULj JlLo 

OjJUJI ^ja 41910 ^1*11 AiLuuSI ^aJ Lc I^Aj .^1^1 J 

dl&jl / uTi l^jli 5ajl£^J <^a J^jljj Lc-liai .^u^-jj^Jj ^jjpjlSjJ-o jALuiJjall 
1 >tij ]~i\ it o Ajj^aJI ^JuuaJ I ..^A . A .lojJa CjjjLj (^ill ^ jaulal‘i»-dll JiaJI 

J ^Jc. Uli 3^£!i]| d^A ^jl ^Jc . Aajuulalj* SjSlill ln4"VJ I^J» ^ 
AjSIjil Ja*j U 1 ^ c£-^I 4 aSjIa SjAUa 

^ (JiaJl (jl *. ilj^S iij j-ojiS 4j£ial!j 

L- Jaftll 4jUulil C t l3a.fl3t ^jju^aj A n» a CjUaaJ .^jJaLall u 1 IV 3 I 

♦ ^uSjlIU J WII 

CjUwal jIju-gI <3^ ^gjuijJaUxil (JiaJI Laio Ijl^A 

JisJIl (j -0 4. fll > >ii A.u^aJI ij\k 




.Aouj^ll 4jj£JI — Luij^jS 
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LoJuc «lalLa^o jl ^a ^alJI oj& l.a JL 2 JI 

4 jilj l-ijI^ O -0 4 djUaj^a]) ^ > njliljauall (JarJl "^JUlAj' 

Lox Jc -1 SjIj j$a .c-jjjjuj (JiaJI (jl 4^AjLaJl djLjflj^jll^ eiljc-SM (j-*» 
a^Aj Ajftlu>V) d^A /jl ^A tl t^ijl c-j^C-VI (j£lj *J3 & jbj 4A*aj[ij IjS 
AJa^jail jajuJjJj l$j] .^—i^)*-il Ajjuullj Sjalllo (J^kJuJI Jc jJlij Cj1^)*5l 111 
4* il Uin Ajj£x> djUaJ^JI AjjJa J (jl 4^^ jj-a j£j AjI Jc. 4 fuul lj 

SJia di^Uk Ua j)-G .AHaS jjB 4<juaij ^_ia^jt.51 (j* 4Axi3jlj 

JjAaJl j JiB iAjjuj^UaLftll CLl^L^jjJI l^uuaijj Jill " JijJI 

. (j-ojl ^)^lj 4 -jjIai j ) -0 4 A /C.J.V4.H AjumiaLijLAll 

J a^.j Jal jkJ^j ^ill c - \W )nll Jijja JJ d^a 

Jc (jl£ d' ua> c^^Jl ^.tv a !1 J a J (jl£ Luj 4^J^)Jxl£ 

(j|j Jjx (j^ajVl ^jlc. J IjL^ol 1 j^»Jnal L-LyUa tlg-ui&j a^^Lll 

J dliil 4^JiljjLjlx 4(jjjfl A^jJal ^-1-0 . j£}l£juJ (j^2fc.J (^jS C*]Lo 

4—fl^)XJ ^kl 4C_iAj (j <0 ^Jc* £-i-<a ^9 ^ 4^]^pl (^ill 4(jjS 
4c-U£jl ^1 ^Axj /jjill ALJjj (jlij ^IaaaI ia jj (jl (jjJ 4 Aj c a £ 

Ajuaiil AijilA 3^)$£J Jalftl^yia Ajaiij cliSJl 4(j ja. j^.)nj ^jjpu^yji 

jluikl Ajlj .lau ^A 4 1^.1 Igj Jaj jjl (jjJ 4d^kU]l jLo J*-* -lajuij ^ 
^jjal (^ill 4(jijjjjLo djjAa! (_ 3 ^>j 1 u^ » 41 * 

I^jl^j 4 ^jjjjjLoj (jji Jiic. 4 ^'1 'cj! iljAir 1 CjjIj 1 j51aj .SjSLallj Lijl 
4^juLi]alj* ^11 (jSaJl CjLl^UjV ( 3 Ua-ftll (JjjIjaJI . djUai^all ^ 15 Aj^)Jaj 


^jIaB jB jUa. Jl Au^u .Ui« ^ :peau de zebre 

jlAjlAlI expansion des fonds oceaniques = Sea floor spreading 
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-1^.1 J juiViitij d)j33 4 £juj> 1I o>Ua A-D^juj (JjjLaAJ S^jujLlo .dl^ajaj 

I<jl3 |j£aj .^JailiaVI l$j (JfLaij >11 Ac*^)jui]I Igjj . A.iuJl 

* * e. * 

SJlC J1 xj j^iaJ L—fljjuo Aj>aiJl o3a (jl . Li2k^l^Lal >ij| 

£-L>l l$a.,a tiljjoij >11 cS Sm >£J Aj^laj >j <J!jI>juj 

.(^jjLo 4 13 iljL&ll 

>aaJj 4L-il^)C»VI > j>j AiL^a >19>/i >J AjjJajSfI o>L3l ^juo£) 

>*. tfr.uuoi >11 40 4 ^ jgjai^ >D cJllajtASt > 

es* CjH 1 ' 4d>ljUB .Ajj>1I AjujJU^II JIdIjS >] i>iVi .(j-«a>11 

* t 

L.Aliar a\\ > lAl2k-a ^Jjjj V 4>U-l-a]I > ojj^ao-o (J* *LjLul> 

^ ^ f 

l>£lj 4 cIjLq 1 > (Jijj 4^aAjtj 4 JjuoSjJ 4 >*j3 JU La£ £-|>J ( y 

4 JjlialL 4 diljlill Lcjjj 40jjl& J 4*n W dAlaj^all . >ajV1 ^-lajuj <>C ^SLii 

. >ajVl o^)£l 3 Ajaj33 

diLa£l -t *all (J£J jUaVI 4^jlflj^all iilij>£j Aj>aj 4 Aj>ii]l ^n/ihn 

(jU ^a^Jgj 4^l& I JU-o 4-C.Ujb-aj ^itllljj 4 II (j>l^llj 

L-lllijuj I3 a .A->ajVl o>ll ^>uiA >C Al >slij (jl l_1^j jlj^l 

> AC ^jJaj-o <jl 31 4(>^J 13] >iA JLa >J 4AjUn„J l$ilil 

V 4lLluu] AjujIj^II o-iLa -1 ^ oliaJl <jl LLa 4 tg_Lal£j 

* 

^Licl La£ 40 JJ ^>^ Vj Ao1*>\a ^ 4 Ajjjjoj^)]I dll&^a^all Vj 4^)A nnll 
> >k AjjjI^JI o^La 4£_Jj^la (_£*Xa W 

cjsm^\ 44^1 jLa«_>aJI 4<_£>J (jSLal > Liij^aj .I^SjLuj ^3j I^AjjIj A3^slx 
o^£J u» JjjSIIj dilaju ji ^all 4 Ljajl ^j-aliJi L_iaJI ^ 

^;j* j^aJ dlLS AjjLuijj Aj>> ^jl ^ n% 4A_Lal*Jl AC-La^JI (Jj 3 >a Aj^>laiJ 


... AfuiJ^a A3 jjl-o oJl£i*J dul£ La J£j tilj^juall 
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^GjUnn't dJiA IjLal ^£-3 ^^ic- CjjSjJ 5jJU 11 Ak^oll 

V] i“ ^JnuiH (jl r-LJ clj] ^Jj J jjuJI IjA JjAj ?4_ijjiSTiB 

p . * 

6 jafrij ^jl L-iL-caH L i)^y,cB t^J (jS-6J ^j£3j .(JiWI djl£^pJ LoiISjlj)j 

Ljajlj 1 jJajl ^^9 Lat . ^IAjjII tcilli jJuj ?JjLui£ 

J! ‘«-Ai SjLa^Jl i (j J bui 11 jjJJLyLc £a9 .^^jIjJaJI 4 L>°3^ 

tlA^ljl J& Jaj L-ijLwau V c-L^iS (JjJaAJ <L15 4 n^c* 

A£^^. ^A A-iiJa^jVI 4-ilcVI I^SAj .JjJaSls JjJaSl JSjuiJ 1 g ^ AJ 

aB t ^ i ij laljjCASI <JLaJ ^kj •((jjk) 114 (jSjilt^ 

Ha ^A (jijVI . jjAjujj>uVt j kjA «B ( yk]ljj iiLjjjSj 

<H]cSn <» (Jj^al ^g£ ^jc* ^jiudflgll ^)JLC* 6^jJl .^A <—iSjS 

,<ilcVI 4 jVijB dll£)l*JI ^jc* (J^LuUJ 


<jia jVi — AiaaJ 

^*Vl cjkL Lo-lic. aIa^. ^jc- cjj^JI AjaLlB AJtll! ^3 

. ^JjLua JUil M^Luti tK>i»J 1g >>>*ju 4_lajujx jAl^Ialt ^ja A&jAyA) 

JjLljj AS. l) (jfLlj tS-lalrw 4 AjSLuj Ajjj cillij Ai^aSj ^ J) j'Aj <_^j 

^A ^aJI ^jjklli Ij^A j .4A L> JIL t jjiaJJj IgJuj LaJ9 Iajj^Ijc 

t- ‘flKr^a j pLjacV) <- SJjLjIaB lIjI jjjWIj ^jSaj ^jl£ _ 4 j£oxI n J <Lo^ 

jA jkajjjy) tLo jL-ajSV <-U*u11j j-Vij .<-i3Uijii 

• JAjII A^aju U (_£All " jAj^Ji" I.4A (Jajuj t Jjliju A-^S^LoLljJ A \^y 

AjailjJ ^aAlix ^IxJl jjk tA-1 ^jxIjj^B (J^B 

JjjuJI A UArtljaJ' A-iLuLojII £• jLuB Jj SjL DJlUjuba 

A-j^sj^ljjJ A\a^ ^A koiajl ^^ic. 4A.^)jaj 
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jjiujli juStlllj ?AiicVI 5 JjLllo]| uA^Lkljill ._5ju ^a Lo ?a1gLAi 
(JjLlloII jjjIuII IAa (j-aj 4^kVI ^^Ac. ^4 ^ l)^ JJjJ Ja-ia^lj 

.^“LLall jAjjJ ^lcjuJI ^3 j 

l oL»Ul £x Ajj§ a£1^ ^ ^A ^cjU^H 4ihj jjSj <jji Jj^lullj 

AaJU ja Sl^illj c iAn»xAl {ja (JS (JaC. <jIj ^jJl Atn Aj! A^jJ 4Ajl£^p .j 
* s 

Jjfk-u ^Acj ?A-xlc- LUajI ^^A djUajIjali o Aa <Ja SJj . ^)£fc.Vta ' * 1a 

Jajujj Ja LiaII ^Ac Ao3l£ jA\ (3jSaH jjjllil ^a Lq : JULall 

^pljj vt ?Ajjl£^)J( UjIc liAjV Lj ^ 1 tnLUaLftll (JjLJl Ujh^lajl 

j 4 l oI->« A\ ^ ^g C \* 1*1 jl ^A]| AjjuoKJI ^ja ^)jjLg5VI 

. ?AjAL*AI ia j* jJaJlj 

\ \ \ i> 
** «* 

^iij 4^ajVlj ^aLkj ^ unj ^^^jjjLuiI lALaA £_da]lj 

jjJI .A-i^jL^JI AaIc-SM cJl^JlJI A^jLgj 

4^1 j o^)JJlxaH 4Aj^JI U-)Lljl£ (Jx^%x ^A 

4oLi^A! j-g. il (J^-gj L Q J^ •(J- a w )Vl ^Aajuj ^Ac. SJoaaII Aj^A SjLg]I Ail3^)S 
^Aojwj Jc Ujlll^iJl j^Iaj j\ ^)Ulj ^jl lA^^iaJj 4l££.jjjj 

JjZkJj ^)UtJ ^^JjjJaJl 4 - u^jjA! <jl 4^jAa3lj ^—Aj^og . ^jAajV t 
^ LgU I jl£ jL-a J j-V^ jSfl U' 

IAa J£ jtf I^Aj_aJujj ^5^)IuLg aLg uUA c!j.w — 

<jt ^ tr.1 Wunl i UjIjI jA^' 4(jdini ^A]l UjIjLlAI -(J-^ajlVI Aj^lgIjjJ 

^ c>jVI t /-1^. >i-\ iljl jl . >»•% ]jj 1 1 'j <Jliljla]l . j j 

(j_jl]l (j<o JJS _ «.lijjj «.!cljjL^ «.lijjj ulljlS 

.(<jjljau-J ^lilkill) jL^vi 
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AjjLjaa^ AjjSIjSJI djjIj^JI AjjJJuu Aji |ju^ 

.AjjLuII j 4ju1 jJ^JI CjU-A^aJl <LoUb UjI &ta3 jjAAj ^pajVI 

^LSlJ AjJ (Jj 4.1^1 j ^15jI L- Uri^k ^aJU jjj*-lt L ^} JjU 

JUC» AjI t^UaVl t>AA /j-c-Ja ^j>hm 11 ,4_ijUi ^^Lujjj Ujljaij 

JJC- UI (jj^J jla ^ jg nl^ UUt C-L^U) (Jjo^nrk 

(jx <j«ajli]| Ai^uuLall djUj>Ul Jjl9 ^ja 4 ^uUaU a\\ A \a*\ a 

^ja dslauU J IgJ ^jfLaJ CjUj^aJI dAA . 




jjSI a^LcH xa C1 Vvlj (AjjjU jj£I LUaJ dltiA» 4 IjdiJ 

(j' ‘'j^j^ CSJ^Y' LSji •••'^ ^lUaja t> 

4jli tAu^LLo $.l^ti .4iol£j ^dijaijUI ^jjUoII 

I^)jA Ua*. ^ tAjjVI Ig^U ^Jj aIa^JI Sjlcj l!a*j 4**!^ J Jc^Uujuj 

4ju£li j^SI 4(j£aJ Laji^dil tLjajI juSt IjjAj tg-ljUa«sH UjIjUII 


4 .u» jJl t I ^Jajall (JjSLluj jjJLoijUI .UfcjljjaJI ^ ^gjuU^ll IkjjA 

...Uj ^Uolt w ^jjl jfl 'JalAaJt ^9 


— U^^V' 

s? 

SjS" tl-lcUaS <jVI Ala jjaj (j' iJjUjj jl5I lJS ^ (j^J 

A-uLauVI UjUISJI L>° di£ tgAj . IA^. L$U^' j jj-v 

(jlj^Lua j J A^lgJj tfljlc» ^Ual C5^'j 4 ^ ^Ac. 

.Noosphere 

4_ALoJ /jua 1 AC J 4A^)9 UjI^LiLo AjjuO /j>Q 4. flJjUl 4 jjUjjII t JlA 

(jLouVl (jt a] 4^jAajVt — A \x>>II ^^Jc. I AcUa2 (j^/1 jJjj 4Uj1 jLU 

# s= 

^^^11 (j)jil^l ^jc. cJ3^U^I' jlc« aJSoLc X«lx. jl^ 
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aJLaa \ ^4 J\ 4 ^ UJI Jc. a jSaaH 1$jI jujl£jtj| dUiSj 4^ij^)3tjG JjjiUllj 

UjLujI c_iUc.i ^ i. \]~ii\\ ^ja jaSu ^1 ujjj^ 

<J*l ^ifcnjj idJjjjU ^cl^J 4 ^-U^jJI 

0^1 JL,jBj jl^Vl c> J& u^V' - Sn. _ l^l^a 

i^JlfiJI ^0 1 g l£ij ^jLou'yi <jl L JaAJl jl^Jl o^A Jajj 

4<jLuVI 1 - m L .4jiijjJl ^l&Vl ^ 4^JjaIJI djlaUaill 4 diUJI <jxj 

* 

.Aj^)*S1Ij di^JI jjj JjliJU iljj 

4(Jl>lj^]| jl ^juAj^JI jl ^juoUI jLjJl ^I^OjujI J^L. L>°J t 1U 

Ajj^ya (JA Jx>L-aJ ^LLj — 4 jjJI Jb>Ljl <jLu^l <jji 

LlAj ^11 Ajlj^o ^0 JaLj 4clA^ya £jjl ^Jl cLl)U 

ojjJI L_jl^)iajJalJ 4 _j^>xj J/>t& l-^A <jLu^l jL-a .cIjI^o 

e'j-Vi y j 40 UJI tA-ij^s i^UL ^ <JUI 

JJjJI d^A .(_>ajVi (JvfruriA £ljjU JJjC- I 4 JS 4£cJj . ..cliUlJlj 

* * 

Uji^. JJX.AjuJ l^-jla ^jjJvL (_£-La C5 Jc- LjJjU ^JC-I L L) 

oIaI lAkjxjt jjJa^j ^A Ulx ajjJ U .jxa I^AJ 4<jjJajSfl AjSjuI^iaII 

^jju (JaIc <jj£LuJ Igil ^1 t^LuUyi (J jiiudJl ^ic- 4 £j.1a tl>l JJjLll 

j 4ja^lc.j <JU <* ijSa 4^*jj l_jI^JI <jl£ Ijjj 

(I #• 

• i (_£ ^kUaLA 


' J 7 - jIjJ> J;jj* 1 jV 1 _Jl ^_Ic- jJ^ 

Jl j_ j 1_« ujliiJajaj SjjjS djV jUij 4 UI jjijj US ...Antropogeologie 


•.. AxJ ox j 4 jl1ax . » . jjtil 
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4«iiUI 


4C_kljxi! I jiA A-LujIjujV| Aj 9^ JlAJ 

.AjUjUl ^»j1d JJjlaJ tiili 

4 s. t uLv iSLi^Jt jljjuii l3J^ lP* y f jJI ^jic* 

. jiJ c_uU> <jx J O^ 3 J J^J 

dJIA q> 1 tdlil! ^Ic. 4 jjJI 

• ^jJ^jjurtJl j 

JjVl r lSJ <^j 40JJJ$ AjjS3j A-uSlJ cIjI jJil UujjaJ 

Ja^JI b'^jt ^ i\ 4^Uaj£JIj A-iiuJI ^llj I^Ia 

• 0^&xa1I 


4*jl SjaUia ...^^joj ^3 (jC (jjJuaJ UJjLa Uj£Jj 

...^ll*Jt (j£l . ..^2kl c-jIjS di]i UJ*\ UtJ .S^aIuia 

. LqJ^) 
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^ j&Li t jiia 435 — 490 Empedocle 




1918 0,^ ituli «Jj jj» 1947 - 1858 .«J-J Plank Max 
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1926 J*j3 




o^y* 1882 — 1809 ^ji Darwin 



‘lAj^I <**£& <Jj!j 1 c^*^J ‘j^a (*-(i 456 - 625 t^Ujj Thales de Milet cr^J- 5 O 4 ^ 

1937 Jjjj t( -^ 1 jjLll JiUll ^UJjs 1975 1892 ^j— jKj) Thomson George 




1930 1970 - 1888 ^ j— ilj* Raman Venkata UliLa £phj 
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1904 Jjjj jW 0^3 ojp 'jtft 1919 — 1842 i^jj —Rayleigh Lord ijji j 

jlkLji j'ljSi.l 1710 — 1642 t^jUib Romer Ole Jji j-ajj 



1914 Jjji iLjljjUl 1^60 - 1879 t^l . Ji Von lau Max O-^SU jl jj® 
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l_iUi 1878 — 1813 —uuja Claude Bemard JjUjjJjIS 
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UiuJl cjUjj 1904 - 1830 ^—^jja Marey Etienne Jules o-jjAjj j J* 

<bU» JiaJt 1879 -1831 4^j__iKj] Maxwell James d.£ Jj^SLa 



1987 Jj>s i*AijzA\j <uj$\ Jaj'jjll 1939 ^ 1 j Lehn Jean-Marie 
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1952 1903 ?\ — c- A j Walton Emst £**u jj j jj!) j 
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1919-1866 Wemer Alfred 



gdjaJbiJI 


5 . Uijt ❖ 

6 .Uiji ❖ 

* 

7 L-i3j-4ll 4. aSL* ♦> 

9 ♦ 

13 . fJUB ^UL* Ciljil) :1 J-flil) O 

14 .(Jj3 Aluj 400 ALo 4 4j=kjj C-il jla) Jc. 

16 . 

18 iSjaUUji» 

21 . aSLlJI ISjjJ 

22 . oIjLxj ^uJa cliljill 

25 . >o JA\ 

28 . ^Ic* Jxi]l JjJj 

29 ... Ljlpjj 

30 . djljjl 

31 . Aij» J AJjSli CLiUaljJj'VI 

34 . oijjUI 

35 .l^ci ^jl j ojLJI 

37 . ia:2 O 

37 ... (jAiill AjUaj Jjlnll 3^)£ 

38 ... t iajSLaj ^Jollc. 
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40 


43 

45 

48 

49 
56 

58 

59 

67 

68 

72 

73 
76 
80 
81 
84 
86 
88 

91 

92 

93 
97 
100 
101 


. 

.O* V 

. £3.1aI1 JjU5 

. CjjAaaJI 

. 

.. AaJ ^jc 6 ^a11 

. j;U Aju La 

. 4-u£l lIiLui a-fij A-iJUu-O jUal 

. :3 J-uaAll O 

. AjjjjJaJI AjuiS/l Ajujja 

...CjLujuja. j CLiIa 

. 

. ?A^jJ j\ o^\ — 

. (Jj>a> L_ilol> 

. L_jUaSluVI 

. c.I a jjoil ^jaajuJI Ajl-ujI 

... £ AC> 

. u'jfifl 

. 4jjayml) AjIIUaJI :4 J-uaAJI O 

. 

^£1*1! A-LioUJ^j]' dl^Vl j) i(£ u]l L* iIIaII 

_ jUj AjJa ciu: Uj£1 jSJI 

... <il jtLuoJ jl 

.4h_*j£ 
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4_uLja«]| dAjl jjjJI AAlAa. 


108 

109 

111 

115 

116 
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129 
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135 
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149 

151 






^ UJ^ 


ijlj$\ _ 4iUall j*m :5 O 


. J-JI 

J. 8-ijJ» 

.... ajjUJ! Zft\ 

. Lrl.ul l 


. <iLuoUj j 

c. Luu^JI Jl o^Lall AiUall fjjjd 

. ?4^Uall (^uLiLo L* 

. :6 O 


jS JjjI£jla 

.(jjjjSjyi 

A 'm t b l 

. SjiB 


. AjjuJalii^ot 

A hiil bl \m 


^bUI 
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153 . <aUaj *yJn 

154 . Ajc. 1 n^i\l SjjjJI CjLalc^j 4 w M j UI i» x\ 

157 . AjSj^oVi aJLuJjII diLajiL» 

163 . \£jjJ a^ 

165 . Aijl^uJ) :7 O 

166 . ^jVL^VI ujU* 

170 . uji aS)j \^iaJu 

171 . o- JKl *1jS 

173 . Ajj^II g.1 CjYLa^VI ^jLuoa. 

175 ^ijUii^SjaJ a^m 

176 . pln-a^kVI jJc. 

179 . JikJI jL-all 

180 . AjftAJI 

183 . AjjU^^yi f l 

184 . <&IjSSI *L>il s^Vjj ^-aJI 

186 . ^ljj^£jjjall jjSMj (jjllijl 

190 . 

193 .4Jj1aJ 1 JlLiVi Jal* ♦♦♦ 

201 . A*jilt SjjS» :8 cMI O 

202 . Sjill 

204 ... AJhA£-a]| AjuujVl A£^)x-g 

208 . AjiiJl djlijU-a-all £jljj 

209 . (JjtiLiill djIj^juaLo ^ 

211 .ci j^yi _ ^jill o-ilSiB 
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215 .sl jiB <_iL5£l 

217 .Ujj ^ t> s\' V .li-ajall ^-o^S 

218 . (J* J® 

220 . oji® jin e^Ja® 

225 . a !UJI 

226 . gU^ajSSI ^® 

227 . CjUj j>j CjI jl 

228 .-r;'... 

229 . ASliall CjUjluax 

230 . jj^UI 

233 . : 9 J^*® O 

234 . ciM 

236 . (jjllaJI 

237 .^ jSjJI jUjJI 

239 . ^'j® 

241 a£L<ij^\ 

242 .SjiLJI A^juulaLl^A® 

243 . ^ 

244 . aSILj 

247 ...SUJ1 JjJ :10 <Mfi O 

247 . ADN tj r> ** i^ jVl ^j ji« ^jjill 

251 .. 1953 - 1951 o* ^jU£ ^ 

254 jjiuJI 
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256 .Ajjs j 

258 . (1882 - 1809) oJjjb JjLi 

260 . Ai! jjll 

265 . ujl^ila 

266 . a^jSj* "Sji" 

268 . *\j-j£ 1I jU-Ul 

270 . ^^aJ! (jc r \ ■ 'aij t A-ilall 

274 . 0*51 J\ bj&J u- 

279 . jVl =11 J-U O 

281 . u-> J14 

287 .:. cKijVl 

289 . 4* jj^ 

290 .£UJi 

292 . ck. jVl «£ 

293 .4*^1 jVl 

295 . 

299 aAj-UjJ (>jVl 

303 . <_K»jVl — AltaJ l 

304 . Ujc 

305 . <_Ulc tjjluijVl 

307 . 4—«2UJI ❖ 

- j 'l j ■ ‘ J. jl o < ni Sjjljll f Lolatll >ALi (Jala ♦> 

309 .^liLia j n^7 «il 

323 o-J4^' * 
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d JajoJ (j** AJaISja 4 a j Jj Aa\U cuLiSil !^A jujJLj 
^jtaJl oj^' U 1 ^ 1^5 ftjftVi cuLiS Aj) .AjaIjlI! S jaUlaI! 

j 

AjlL v_u£ .Sj,u£J! AjaLlI! Cj! JlaJV! £ljjIj Lu jjju t^jjjJjdlj 
uj!jaULaI! d-XgJ ^yxJ! ^JLuuVl ^j-aujLUI cujIaV! culAjg»! A k* «n a 
f !juju i 4 a jht 1! A.ia 1*J! wliliLauSV^ dl^ cjjli ^111 

^jU£ Aj! i AjaAjlJ! £ jjl\ j AijJL Aj^JajJ! ^jjJ 4 *jLu«<alj ji! Ajl! 
^jiad! Jjjaj UAa>H Jxab ^A a.ljuj ^il! j^SV! .JLxSf! 

\a — ^jajJ! Luaji j c jmijUj V <jjil! tililjl <iUJ ^ Iaj 

iA-ou jIaaII $ja f t ja <ja AjjSail SlUL — I^uj^ujjLaj ^il! dllji 
•W* <JUj ^jAau jl Lujbudu Ibj 

jjJjJ o^u jJ AjlaIa jLujI i yul\ J^l£ jA uaIjaJ! 

11986 fte SJjIa -o-ujU (AjuLaS!) 

jAj i 1994 ^Ic- jmujaII Ljj^koli ji jaI A-uAi]) A-JIjuaJI j 

k Ao5L jaS?! AjjJajl! AaajJLSVIj i4auu jil! ^^1x1! AjajjLS! j^ac- 
. ( ^uiVl ^5 -aj jil! Ajjjo3! jjjjj t. AjjUajj^II AjSIaI! Ajxax1! j 
j^l£j b ^yaLA J Ajl* Ia jLLm! c J5L Jaa! ^-2 >AjIaH Ia! 

JaC- . Luu — ^jajjL v _^i l g < «ift i A*aI vl! <ja IjAjijjaJ! AjjJ 

^Aki! JjvjU ! jLaIaa ^aIiJI JjajJ! j (jdUjUi! Aitua! 

^jLU! jLa£V! — ^ jaJ! J£jaI! 1 joja i JjajaJ AjlaIa juj ji 

s * 

! jik Jaajj wLjAjij>A^U ! jxlx tA-ujaJ! AaaLx11 

ju^lS! aJ .^jjjjV! jLxjV! Tempus ^jLaa^I ^ nftll LajjIS! 

^u^Lxa ^ Ajj£aI!j AjaIjlJ! wjLaaLaaJ!j ^a! jlllj uIaIjaII {ja 

. AjaIIc- j AjJlLj ujLa jjj 


Fayard 



France - Paris 












